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SUMMARY 

Pursuan t  to a Compl iance  A g r e e m e n t  be tween  t h e  United States 
Envi ronmenta l  P r o t e c t i o n  Agency,  t h e  Uni ted  S t a t e s  D e p a r t m e n t  of  Energy,  

and t h e  Colorado  D e p a r t m e n t  of Hea l th ,  a se r i e s  of site c h a r a c t e r i z a t i o n s  f o r  

loca t ions  at t h e  Rocky Flats P l a n t  ident i f ied  four  a r e a s  fo r  env i ronmen ta l  
contaminat ion  which, because  t h e y  involved e l e v a t e d  concen t r a t ions  of 
vola t i le  organic  compounds in groundwater  and t h e  proximity to s u r f a c e  
dra inage ,  where  classi f ied as High P r io r i ty  Sites. E leva ted  leve ls  of c e r t a i n  

inorganic  chemica l s  were  also ident i f ied  in t h e  groundwater  a l though c u r r e n t  

background d a t a  is n o t  su f f i c i en t  to adequa te ly  d e t e r m i n e  whe the r  t hose  
levels  a r e  within t h e  range  of n a t u r a l  background o r  a r e  d u e  to h is tor ic  p lan t  

operat ions.  One  of  t h e s e  a r e a s  i s  t h e  881 Hillside Area.  The  con tamina t ion  

at th i s  site does  no t  c r e a t e  any  hea l th  risks at this  t ime ,  b u t  t h e  possibility of 

f u t u r e  off-site migra t ion  o r  loss of ins t i tu t iona l  con t ro l  could c a u s e  r isks  to 
members  of t h e  publ ic  or to t h e  envi ronment .  Cha rac t e r i za t ion  of t h e  site 

and  se lec t ion  of  t h e  proposed a l t e r n a t i v e  are being pursued acco rd ing  to t h e  

Comprehens ive  Envi ronmenta l  Response,  Compensa t ion  a n d  Liabi l i ty  A c t  

(CERCLA) Remed ia l  Investigation/Feasibility Study (RI/FS) process. As  
d e t e r m i n e d  in Appendix 1 of  t h e  Feasibi l i ty  S tudy  R e p o r t  f o r  t h e  881 Hillside 

area, mos t  of t h e  po ten t i a l  risks involve o rgan ic  so lvents  in t h e  al luvial  
g roundwater  a l though t h e  dissolved inorganic  chemica l s  could also cause  

h e a l t h  risks in  t h e  fu ture .  

T h e  proposed r emed ia l  ac t ion  (proposed ac t ion )  is to c a p t u r e  t h e  g roundwate r  

at t h e  881 Hillside, treat i t  to r emove  t h e  vola t i le  o rgan ic  chemica ls ,  and  
r e tu rn  i t  to t h e  al luvial  g roundwater  as descr ibed  below. Fac i l i t i e s  are also 

included for t r e a t m e n t  to remove  dissolved inorganic  mater ia l s .  T h e  

pr incipal  envi ronmenta l  bene f i t  der ived  f rom th is  ac t ion  is to r e m o v e  t h e  

hazardous  chemica ls  ident i f ied  in t h e  groundwater  to p reven t  even tua l  

r e l ease  into t h e  un res t r i c t ed  envi ronment .  

T h e  proposed ac t ion  includes t h e  ins ta l la t ion  of a n  e x t r a c t i o n  pumping well, 

f r ench  drain,  re in jec t ion  t r ench ,  co l lec t ion  tanks,  and  a t r e a t m e n t  f ac i l i t y  
using a n  u l t rav io le t  l ight /peroxide process  to r emove  t h e  vola t i le  o rgan ic  

chemica l s  and ion exchange  resin co lumns  to r emove  dissolved inorganic  

chemicals .  During instal la t ion,  cons t ruc t ion  will c a u s e  t empora ry  nega t ive  



i m p a c t s  on t h e  envi ronment  such  as topographica l  d i s turbances  during 

excavat ion ,  in te r rupt ion  of t h e  no rma l  s u r f a c e  run-off or  groundwater  f low 

for t h e  ins ta l la t ion  o f  t h e  f r ench  d ra in  and re- inject ion t r ench ,  and  possible 

low leve l  a i rborne  re leases  of volat i le  o rgan ic  chemica l s  during excavat ions .  

These  i m p a c t s  a r e  n o t  ex tens ive ,  and envi ronmenta l  r ecove ry  will no t  be  

diff icul t .  Instal la t ion and ope ra t iona l  ac t iv i t i e s  as well  as possible c red ib le  

acc iden t s  m a y  c a u s e  t h e  r e l e a s e  o f  s o m e  con taminan t s  to t h e  air .  The  hea l th  

risks to workers  and  t h e  gene ra l  publ ic  f r o m  t h e  poten t ia l  exposure  to t h e s e  

con taminan t s  a r e  assessed in th i s  documen t  and  a r e  insignificant. No 

t ranspor ta t ion  of ma te r i a l s  c lass i f ied as hazardous  is requi red  by t h e  

proposed ac t ion .  Transpor ta t ion  of equ ipmen t  and  m a t e r i a l s  for cons t ruc t ion  

and  opera t ion  of  t h e  proposed ac t ion  fac i l i i t i es  will b e  l imi ted  and  pose no  

s igni f icant  env i ronmen ta l  i m p a c t s  o r  risks. 

Most of t h e  a1 t e rna t ives  to t h e  proposed ac t ion  involve inc reased  

envi ronmenta l  i m p a c t s  bu t  fail to o f f e r  any  long-term bene f i t s  beyond those  

provided by t h e  proposed ac t ion .  While t h e  "no ac t ion"  a l t e r n a t i v e  h a s  less 

i m m e d i a t e  envi ronmenta l  impac t ,  t h e  probabi l i ty  of non-compliance wi th  

envi ronmenta l  s t a t u t e s  and regulat ions makes  th i s  a l t e r n a t i v e  a n  

unreasonable  one. 

A Remed ia l  Invest igat ion R e p o r t  for  t h e  High Pr ior i ty  S i t e s  (RI) a t  Rocky 

Flats (RI) was submi t t ed  to  E P A  and t h e  Colorado  D e p a r t m e n t  of H e a l t h  

(CDH) on Ju ly  1, 1987, in a c c o r d a n c e  wi th  t h e  schedule  set f o r t h  in t h e  

Compl iance  Agreement .  Resul t s  of addi t ional  drilling and responses  to  EPA 

and CDH c o m m e n t s  on t h e  Ju ly  r e p o r t  have  been  incorpora ted  in to  t h e  f ina l  

d r a f t  Remed ia l  Invest igat ion Repor t ,  submi t t ed  to t h e  EPA and  t h e  CDH on 

March 1, 1988. The  R e p o r t  provides ver i f ica t ion  of t h e  ex i s t ence  and 

locat ion of t h e  high pr ior i ty  was te  disposal sites, a cha rac t e r i za t ion  of t h e  

sites, and  a n  eva lua t ion  of t h e  n a t u r e  and  e x t e n t  o f  contaminat ion .  

A d r a f t  Feasibi l i ty  S tudy  Repor t  f o r  High P r io r i ty  S i t e s  (FS) was  submi t t ed  to 

t h e  E P A  and t h e  CDH on March 1, 1988. The  FS includes proposed and 

assessed a l t e rna t ive  r emed ia l  ac t ions  t h a t  would e l imina te  o r  con t ro l  

envi ronmenta l  contaminat ion  at t h e  881  Hillside Area .  



As part of the RI/FS process, the need for gathering improved and expanded 

background characterization data was identified. The data collected during 

this process should provide information necessary to determine whether the 

levels of certain inorganic chemicals are within the range. of natural 

background or  if they m a y  be due to previous activities at the 881 Hillside 

site. 

To avoid delaying remediation until after the analysis of the additional 

background characterization data becomes available and yet remain 

consistent with the final remedial actions as determined when the additional 

background characterization data has been analyzed, interim action under 

CERCLA may be taken upon issuance of a Finding of No Significant Impact 

(FONSI). Such  interim action under CERCLA would be the same as the 

proposed action in the draft FS with the addition of treatment to also 

remove the inorganic chemicals. 

The attached Summary Table shows the relative environmental impacts of 

the various proposed alternatives discussed in the FS  (Rockwell International, 

1988a). 
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1 .o IN TROD UCT IO N 

Rocky Fla t s  P lan t  is a federally-owned, contractor-operated facil i ty whose 
primary mission is the  research, development, and manufacture  of nuclear 

weapon components. The compiex occupies 6,550 acres  on a high plateau in 

northwest Jefferson County, Colorado, sixteen miles northwest of downtown 

Denver and ten  miles south of  downtown Boulder. Plant  operations a r e  
confined to 400 of t h e  Plant's 6,550 acres. 6,150 acres  provide a federally- 

owned buffer zone surrounding t h e  Plant. The Plant  is operated by Rockwell 

International and administered by t h e  Albuquerque Operations Office of t h e  

Department  of Energy (DOE). 

Rocky Fla t s  P lan t  began operations in 1952. In t h e  period from 1952 t o  t h e  

present, t h e  plant has fabr icated components consisting of plutonium, 

uranium, beryllium, and stainless s tee l  and has pursued t h e  related act ivi t ies  
of chemical  recovery and purification of process-produced transuranic radio- 
nuclides. Nuclear weapons research and development act ivi t ies  have involved 

chemistry, physics, mater ia ls  technology, nuclear safety,  and mechanical 

engineering. 

From 1952 until 1972, portions of t h e  881 Hillside Area were used as oil 

sludge pits, chemical burial sites, liquid disposal sites, solvent drum storage 

sites,  and fire damage refuse disposal s i tes  as well as a disposal a r e a  for 
potentially contaminated asphalt  and soil. As a result of these past  

activit ies,  t h e  soil and groundwater have been contaminated with chemicals 
categorized as hazardous. These practices have been discontinued. 

A comprehensive, phased program on site characterization, remedial  investi- 
gations, feasibility studies, and remedial/corrective actions is in progress at  
t h e  Rocky Fla t s  Plant. These investigations a r e  pursuant to t h e  Compliance 

Agreement between t h e  U.S. Department  of Energy (DOE), t h e  U.S. Environ- 
mental  Protection Agency (EPA), and t h e  S t a t e  of Colorado (CDH) da ted  

July 3 1, 1986. The Agreement addresses hazardous and radioactive mixed 

was te  management a t  t h e  Rocky Fla t s  Plant. 

Hydrogeological and hydrogeochemical characterization on an  installation- 

wide basis was performed a t -Rocky Fla t s  in 1986 as par t  of the  preparation of 
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t h e  Plant RCRA P a r t  B P e r m i t  Application. Analysis of these d a t a  has 

identified four a reas  which a r e  the  most probable sources of environmental  
contamination, with each a r e a  containing several  sites. These a reas  a r e  t h e  

881 Hillside Area, t h e  903 Pad', Mound, and t h e  East Trenches Areas. 

The 881 Hillside Area is considered t h e  highest priority because of elevated 
concentrations of volatile organic compounds in t h e  groundwater and t h e  

area's  proximity t o  a surface drainage (see Figure 1-11. Subsequent analysis 

has indicated t h a t  of twelve Solid Waste Management Units (SWMUs) 

originally identified at  t h e  881 Hillside Area,  two have significant concen- 
trations of organic chemical contamination. One (SWMU 119.1) is located 

around a drum storage a r e a  and t h e  o ther  (SWMU 107) is t h e  outfal l  of t h e  

foundation drain for  Building 881. The first  site (SWMU 119.1) is a large 

undeveloped field southeast  of Building 881 used for solvent s torage from 

1967-1972. The second s i te  (SWMU 107) is currently beneath a loading dock 

a t  t h e  south end of t h e  building and was t h e  site of an oil leak o f  unknown 

origin. 

A Remedial Investigation Report  for  High Priority Sites (RI) a t  Rocky Fla t s  

was submitted t o  EPA and CDH on July 1, 1987, in accordance with t h e  

schedule set for th  in t h e  Compliance Agreement.  Results of additional 

drilling and responses t o  EPA and CDH comments  on t h e  July report  were 

incorporated into t h e  final d r a f t  Remedial  Investigation Report  submitted t o  

t h e  EPA and t h e  CDH on March 1, 1988. The Report  provides verification of 

t h e  exis tence and location of the  high priority was te  disposal si tes,  a 
characterization of t h e  sites, and an evaluation of the nature  and e x t e n t  of 

contam ination. 

The Feasibility Study Report  for  High Priority Si tes  (FS) was submitted to t h e  

EPA and t h e  CDH on March 1, 1988. This report  concluded t h a t  remedial  

action was appropriate for t h e  88 I Hillside Area,  identified reasonable 

alternatives,  and proposed a remedial  action consisting of collection of water  

f rom t h e  building foundation drain, a source well in SWMU 119.1, and a 

f rench drain located hydrologically downstream f rom sources of contami- 

nation. This collected w a t e r  would be t rea ted  to remove organic  compounds 

and returned t o  t h e  groundwater. 
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Although e l eva ted  leve ls  of c e r t a i n  inorganic  chemica l s  w e r e  ident i f ied  

during t h e  RI/FS process, c u r r e n t  background d a t a  is not  su f f i c i en t  to 

d e t e r m i n e  if t h e  leve ls  a r e  within t h e  r ange  o f  na tu ra l  background f o r  t h e  

area. Addit ional  background cha rac t e r i za t ion  s tud ie s  are being pe r fo rmed  

which will p e r m i t  a b e t t e r  a s ses smen t  of t h e  n a t u r e  of t h e  inorganic  

cons t i t uen t  concent ra t ions .  In order  to avoid delaying remedia t ion  unt i l  a f t e r  

t h e  analysis  of resu l t s  of t h e  background cha rac t e r i za t ion  s tudies ,  and  y e t  

remain  cons is ten t  with t h e  f ina l  remedia l  ac t ion ,  i n t e r im  ac t ion  under 

CERCLA will be t aken  upon i ssuance  of  a Finding of No Signi f icant  I m p a c t  

(FONSI). T h e  in t e r im  ac t ion  under CERCLA will be  t h e  s a m e  as t h e  proposed 

ac t ion  in th i s  r e p o r t  wi th  t h e  addi t ion  of t r e a t m e n t  o f  t h e  collected w a t e r  to  
r emove  t h e  inorganic  chemicals .  If t h e  resu l t s  of t h e  background cha rac t e r i -  

za t ion  s tud ie s  ind ica t e  t h a t  t h e  concen t r a t ions  of  inorganic  chemica l s  are 
within background levels, o r  i t  is found t h a t  t h e  e f f l u e n t  wa te r  m e e t s  

appl icable  w a t e r  s tandards ,  t h e  t r e a t m e n t  fo r  r emova l  of inorganic  chemica l s  

will be discontinued. 

T h e  sampl ing  and analysis  per formed f o r  t h e  RI and F S  ind ica ted  t h a t  none of 

t h e  t w e l v e  SW MUS involved radiological  condi t ions requir ing r emed ia l  o r  

c o r r e c t i v e  ac t ion .  Subsequent  invest igat ion h a s  ind ica ted  t w o  S WMUs m a y  

have  radiological  condi t ions t h a t  m a y  requi re  spec ia l  ac t ions  in addi t ion  to 

those  in t h e  proposed ac t ion  o r  a l te rna t ives .  

1. SWMU 119 - This  SWMU m a y  con ta in  smal l ,  local ized a r e a s  of e l eva ted  

s u r f a c e  contaminat ion .  T h e  response to th is  possibility is addressed  in 

sec t ion  5.5.1 of th i s  repor t .  

2. SWMU 130 - Although c o r e  borings in  th i s  SWMU yielded no  ev idence  of 

radiological  contaminat ion ,  a review of plant  documen ta t ion  h a s  

ind ica ted  t h a t  t h e  a r e a  w a s  used t o  dispose of uncontained w a s t e  

con tamina ted  with plutonium. This  cons is ted  of potent ia l ly  con tam-  

ina t ed  m a t e r i a l  f r o m  t h r e e  sources: 

1. Asphal t  t h a t  w a s  con tamina ted  on t h e  su r face ,  s ea l - coa ted ,  

removed and deposi ted at t h e  881 Hillside. (June,  1968) 

1-4 



2. 

3. 

Asphal t  t h a t  w a s  con tamina ted  on t h e  sur face .  An addi t iona l  

layer  of asphal t  was placed ove r  t h e  con tamina ted  s u r f a c e  and  

then  both  layers  removed and  depos i ted  a t  t h e  881 Hillside a long  
with some  soil f r o m  t h e  area of t h e  con tamina ted  asphal t .  (1969) 

Sixty cub ic  ya rds  of soil, t a k e n  f rom a n  a r e a  of known ground 

contaminat ion ,  b u t  which was  dec lared  c lean  fol lowing surveys  by 

po r t ab le  ins t rumenta t ion .  ( June ,  1972) 

Addit ional  boring samples  will be  t aken  in  SWMU 130. Any addi t iona l  

r emed ia l  ac t ion  to be  t a k e n  in SWMU 130 will be based on t h e  r e su l t s  of 

th i s  addi t iona l  sampling. S ince  t h e r e  is no  ev idence  of any  ground o r  

s u r f a c e  w a t e r  con tamina t ion  by th i s  po ten t i a l  source ,  t h e r e  should n o t  

be any  d i r e c t  i m p a c t  on t h e  proposed ac t ion  o r  a n y  of t h e  a l te rna t ives .  

If a n y  f u r t h e r  ac t ion  is ind ica ted  by t h e  addi t iona l  sampling,  t h e  

analysis  of a n y  such ac t ions  will inc lude  t h e  po ten t i a l  for  cumula t ive  

e f f e c t s  of t h e  addi t iona l  r emed ia l  ac t ion  plan. 

T h e  Nat iona l  Envi ronmenta l  Pol icy  A c t  (NEPA) requi res  t h a t  "all agenc ie s  of 

t h e  Fede ra l  Governmen t  sha l l  . . . include in  e v e r y  r ecommenda t ion  o r  r e p o r t  

on proposals for . . . major  F e d e r a l  ac t ions  s ignif icant ly  a f f e c t i n g  t h e  qual i ty  

of t h e  human envi ronment ,  a de ta i l ed  s t a t e m e n t  { EIS) . . ." (NEPA Ti t l e  I, 
Sec t ion  102(2)). The  purpose of th i s  Envi ronmenta l  Assessment  is to  
d e t e r m i n e  whe the r  o r  n o t  t h e  proposed ac t ion  is a major  Fede ra l  ac t ion  

s ignif icant ly  a f f e c t i n g  t h e  qual i ty  of t h e  human envi ronment .  

The  Envi ronmenta l  Assessment  is o rganized  as follows: 

2.0 

3.0 

Purpose,  Need, and  Scope  

A descr ipt ion of why t h e  r emed ia l  ac t ion  is i m p o r t a n t  as well as a 

descr ipt ion of t h e  l imi t s  placed on t h e  scope  of t h e  Envi ronmenta l  

A ssessm en t . 

Descript ion of t h e  Proposed Act ion  and Al t e rna t ives  

A de ta i led  descr ipt ion of t h e  Proposed  Act ion  and  brief descr ipt ion of 

t h e  ac t ions  considered as a l t e r n a t i v e s  to t h e  proposed ac t ion .  
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4.0 

5.0 

6.0 

Affec ted  Envi ronment  

A descr ipt ion of t h e  envi ronmenta l  condi t ions in  t h e  area a f f e c t e d  by 

t h e  proposed ac t ion  and a l t e rna t ive  ac t ions  

Envi ronmenta l  E f f e c t s  of t h e  Proposed Act ion  

A de ta i l ed  descr ip t ion  of  t h e  e x p e c t e d  env i ronmen ta l  i m p a c t s  due  to 

t h e  proposed ac t ion  on such i t e m s  as a i r  qual i ty ,  w a t e r  qual i ty ,  

t e r r e s t r i a l  impac t s ,  and both shor t -  a n d  long- te rm land use impacts .  

Also discussed a r e  po ten t i a l  exposures  to hazardous  m a t e r i a l s  of site 

workers  and  t h e  genera l  public as well as t h e  hea l th  risks a s soc ia t ed  

wi th  t h o s e  exposures. These  include ac t iv i t i e s  and t r anspor t a t ion  

involved in ins ta l la t ion  of equ ipmen t  required by  t h e  proposed ac t ion  as 

well  as during normal  ope ra t ion  and opera t ion  under  emergency  

s i tuat ions.  Also addressed  in th i s  s ec t ion  a r e  t h e  resources  t h a t  would 

be  involved in  t h e  ac t ion ,  espec ia l ly  t h o s e  t h a t  would be  i r revocably  and 

i r re t r ievably  c o m m i t t e d  to t h e  proposed a c t i o n  and  t h e  cumula t ive  

i m p a c t s  when combined  w i t h  o t h e r  known ac t iv i t i e s  at Rocky Flats 

Plant .  

Envi ronmenta l  E f f e c t s  of Al t e rna t ives  

Brief discussion is p re sen ted  fo r  e a c h  of t h e  a l t e rna t ives  ana lyzed  in 

t h e  FS (Rockwell  In te rna t iona l  1988a) which c o m p a r e s  t h e  i m p a c t  of 

e a c h  a l t e rna t ive  to t h e  impac t s  of t h e  Reposed Action.  T h e  analysis  

for e a c h  a l t e r n a t i v e  c o m p a r e s  i m p a c t s  on  env i ronmen ta l  qual i ty ,  

personnel  exposure,  and t ransportat ion.  

Appendix A - Risk Es t imat ion  Techniques 

This  appendix descr ibes  in  de t a i l  t h e  ca lcu la t ions  per formed to e s t i m a t e  

exposures  and  risk e s t i m a t e s  included in t h e  body of t h e  report .  

Appendix B - Specia l  T e r m s  Used in t h e  R e p o r t  

This  appendix  includes def ini t ions and explana t ions  f o r  c e r t a i n  t e r m s  

and concep t s  used in t h e  r e p o r t  including t h e  ca lcu la t ion  and presenta-  

tion of risk e s t ima tes .  Included in th i s  appendix are explana t ions  of 
con taminan t ,  gene ra l  public, hazardous  chemica l ,  ins t i tu t iona l  cont ro l ,  

c a n c e r  risk, c a n c e r  po tency  factor, a n d  H e a l t h  E f f e c t s  Cr i t e r i a .  
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Appendix C - S o u r c e  Concen t r a t ions  

This  appendix  p resen t s  t h e  e s t i m a t e d  source  concen t r a t ions  and of  

de ta i l s  how a v e r a g e  concen t r a t ions  were  derived. 

Appendix D - Risks from Exposures  during Instal la t ion.  

This  appendix presents  t h e  de ta i l s  of t h e  computa t ion  of t h e  risks 

assoc ia ted  wi th  d e r m a l  exposures  to workers  dur ing  excava t ions  and 

e s t ima t ion  of t h e  levels  of uranium contaminat ion  in a i r  during r emova l  

of locaf i zed rad ioac t ive  con tam ination. 

Appendix E - R e f e r e n c e s  

Appendix F - Lis t  of  P r e p a r e r s  and Reviewers  
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2.0 PURPOSE, NEED, AND SCOPE 

2. I BACKGROUND 

As described in 1.0, a comprehensive program of s i te  character izat ion 

remedial investigations, feasibil i ty studies, and remedial/corrective act ions is 

in progress a t  t h e  Rocky Fla t s  Plant.  Subsequent analysis of t h e  d a t a  

identified four high priority a reas  as probable sources of environmental  

contamination, one of which is the  881 Hillside Area. The investigation of 

t h e  twelve Solid Waste Management Units (SWMUs) on 881 Hillside became a 

high priority due to t h e  high volati le organic compound concentrations found 

in t h e  groundwater and t h e  units' proximity to  one of the  sur face  drainages 

from the  Plant. Detailed location, history, and contamination assessment 

information relating to  t h e  SWMUs appears in t h e  Remedial  Investigation 

Report  on t h e  881 Hillside (Rockwell International 1 9 8 8 ~ )  which is 

incorporated herein, and made  a par t  hereof. Information on selection of 

preferred remedial  action (including a risk assessment) m a y  be found in t h e  

Feasibility Study Report  on t h e  881 Hillside (Rockwell International, 1988a) 

which is incorporated herein, and made a p a r t  hereof. 

2.2 

2.3 

P URPOSE 

The purpose of t h e  proposed action is t o  pro tec t  t h e  heal th  and safe ty  of t h e  

public through minimizing the  risks presented by the  hazardous waste  

contamination. Applicable federal  and state laws require t h a t  these  a reas  be 

investigated and, if required, remediated through correct ive action. Due 

consideration of t h e  potential  impacts  resulting from the  proposed action, as 

well as an assessment of reasonable alternatives,  must be considered t o  be 

consistent with the  requirements of the  National Environmental Policy Act. 

NEED 

The need for the  remedial action is demonstrated in the  Remedial  

Investigation Report  (RI) and t h e  Feasibility Study Report  on t h e  881 Hillside 

Area (FS). The reports  present evidence of hazardous was te  contamination a t  

sites on t h e  881 Hillside. Table 2.1-1 lists the  hazardous mater ia ls  identified 

as indicator chemicals in t h e  Risk Assessment (RA). The RA concludes tha t ,  

due t o  the  nature of some of t h e  contaminants,  a risk of migration of 
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Indicator Chemical 

0 rganics 
6 is-(Z-ethylhexyl)ph tha la te  

Carbon Tetrachloride 

1,2 -D ichloroe t hane 
1,l-Dichloroethene 
t - 1,2 -Dichloroethene 

Tetrachloroethene 

T richloroe t hene 

Inor ganics 

Nickel 

Selenium 

Strontium 

Uranium (total)  

Groundwater 

From core borings 

1 Surface soils 

P lutoni um 

Surface soils 1 

Table 2.1 - 1 

Indica tor  C hem i cal  Concen t r a  t ions 

A 11 uvial 
Groundwater 

(m g/I) 
Average 

NR 

8.30 E-1" 

5.06 E-1 
3.78 

1.25 E-1 

1.09 

4.1 5 

8.00 E-2 

2.76 E-1 

1 .oo 

3.60 E-2 

(22.5 pCi/ll2 

NA 

N A  

NA 

Maxim um 

NR 

2.80 E + l  

1.60 E+l  
4.80 E+l  

5.07 

1.32 E+l  

7.20 E + l  

4.38 E-1 

2.00 

2.42 

1.13 E-1 

(63.6 pCi/l) 

NA 

NA 

NA 

A vera ge 

1.24 

8.00 E-3 

8.00 E-3 
8.00 E-3 

8.00 E-3 

1.30 E-2 

1-10 E-2 

1.30 E+1 

4.90 E-1 

6.60 E+l  

NA 

3.14 

Maxim um 

7.21 

8.00 E-3 

1.00 E-2 
8.00 E-3 

1.80 E-2 

1.90 E-1 

1.50 E-1 

7.10 E+l  

4.90 E-1 

2.09 E+2 

NA 

6.73 

(1.85 pCi/gm) (4.1 pCi/gm) 

264 pCi/gm 3030 pCi/gm 

1.63 pCi/gm 4.8 pCi/gm 

NR = Contaminant not reported above minimum detect ion l imit  in any on-site sarnple 

from this medium. 

NA = Not Applicable 
* 8.30 E-1 = 8.30 x 10-1 = 0.83 

1 From Enclosure (1) to Rockwell l e t t e r  881HS-1 dated 9-1-88. 
2 Total  uranium expressed in radiological units. 
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2.4 

both  o r g a n i c  and inorganic  c h e m i c a l s  exists. C u r r e n t  background d a t a  for 

radionucl ides  d o e s  not  i n d i c a t e  a n y  migrat ion  of radionuclides. Addit ional  

s tudies  are be ing  conducted  to o b t a i n  a m o r e  c o m p l e t e  c h a r a c t e r i z a t i o n  o f  

background radionucl ide  levels .  When t h e  resul t s  of t h e s e  s tudies  b e c o m e  

a v a i l a b l e ,  t h e  881 Hil ls ide  d a t a  will  b e  reassessed.  Plutonium does  n o t  

m i g r a t e  readi ly  in soil and t h e  r a d i o a c t i v e  contaminat ion  ident i f i ed  at t h e  

soi l  s u r f a c e  is o f  a c h e m i c a l  f o r m  n o t  readi ly  so luble  in w a t e r  ( K r e y ,  1970). 

I f  migra t ion  w e r e  to o c c u r ,  t h e  o r g a n i c  and inorganic  c h e m i c a l  c o n t a m i n a n t s  

m i g h t  present  a t h r e a t  to t h e  h e a l t h  and s a f e t y  of t h e  publ ic  s o m e  t i m e  in  t h e  

future .  T h e  d a t a  i n d i c a t e s  t h a t  to d a t e  t h e r e  h a s  been  no migrat ion  of a n y  

c o n t a m i n a n t s  of f  -site. 

S C O P E  OF T H E  ENVIRONMENTAL A S S E S S M E N T  

T h i s  E n v i r o n m e n t a l  A s s e s s m e n t  (EA)  is  prepared pursuant  to t h e  Nat ional  

Environmenta l  P o l i c y  A c t  (NEPA) of 1969, as i m p l e m e n t e d  by regula t ions  

promulgated b y  t h e  Pres ident 's  Counc i l  o n  E n v i r o n m e n t a l  Qual i ty  (CEQ)  and 

DOE Guidelines.  I t  is intended to provide s u f f i c i e n t  e v i d e n c e  and ana lys i s  for 

determining  w h e t h e r  to prepare  a n  E n v i r o n m e n t a l  I m p a c t  S t a t e m e n t  or a 

Finding of N o  S igni f i cant  I m p a c t  for t h e  proposed r e m e d i a l  a c t i o n  at t h e  881 

Hil ls ide  Area.  T h e  fol lowing are examined:  

T h e  environmenta l  i m p a c t  of  t h e  proposed a c t i o n ,  which c o n s i s t s  of: 

c o l l e c t i o n  of groundwater  f r o m  ident i f i ed  s o u r c e s ,  ins ta l la t ion  of a 

f r e n c h  dra in ,  t r e a t m e n t  of t h e  groundwater ,  and re turn  of t h e  

groundwater  to t h e  alluvium. 

T h e  environmenta l  i m p a c t  o f  t h e  fol lowing a l ternat ives :  

a) N o a c t i o n  

b) Immobil izat ion 

c) Total encapsulat ion 

d) 

e) 

f)  

g) 

S o u r c e  w e l l  and f o o t i n g  drain  c o l l e c t i o n  wi th  t r e a t m e n t  

Comprehens ive  wel l  a r r a y  and t r e a t m e n t  

F r e n c h  drain  and soi l  f lushing 

F r e n c h  drain  and p a r t i a l  e x c a v a t i o n  
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T h e  a l t e r n a t i v e s  w e r e  se l ec t ed  to be  r ep resen ta t ive  of reasonable  a l t e r n a t i v e  

ac t ions  as de te rmined  in t h e  Feasibi l i ty  S tudy  R e p o r t  fo r  t h e  881 Hil ls ide 

Area .  

T h e  scope  of t h e  a s ses smen t  does  no t  inc lude  eva lua t ion  of t h e  ex is t ing  

ope ra t ions  at t h e  Rocky  Flats P l a n t  nor subsequent  r emed ia l  ac t ions  at o t h e r  

loca t ions  of t h e  Rocky F l a t s  P lan t .  The  envi ronmenta l  i m p a c t s  of p lan t  

opera t ion  were  ana lyzed  in t h e  f ina l  Envi ronmenta l  I m p a c t  S t a t e m e n t  (DOE, 

1980). NEPA documenta t ion  for  subsequent  r emed ia l  ac t ions  at  o t h e r  

loca t ions  of t h e  Rocky Flats P l a n t  will be  provided in o t h e r  reports .  This  

a s ses smen t  does  n o t  include a s ses smen t  of t h e  envi ronmenta l  i m p a c t s  of 

opera t ion  of any  hazardous  was te  site to which hazardous  w a s t e  gene ra t ed  by 

t h e  proposed ac t ion  o r  a n y  of t h e  a l t e r n a t i v e s  m a y  b e  shipped. 
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3.0 DESCRIPTION O F  PROPOSED ACTION AND ALTERNATIVES 

3.1 P ROP OSE D A CTION 

Figure 3.1 - 1 is a conceptual drawing of t h e  proposed action. Contaminated 

groundwater is t o  be collected from three  sources, pumped to a new 

t r e a t m e n t  faci l i ty ,  processed, and returned t o  t h e  alluvium. The three  

collection points will be a source well identified on Figure 3.1-1 as Well 9-74, 

a new foundation outfal l  sump at  t h e  existing foundation drain, and a f rench  

drain to be constructed across t h e  base of 881 Hillside Area. The t rea tment  

faci l i ty  will consist of holding tanks, par t iculate  f i l ters ,  ion exchange resin 

beds to  remove dissolved inorganic chemicals,  and a water  t rea tment  process 

to  oxidize t h e  organic contaminants based on ultraviolet  light and hydrogen 

peroxide. The t reated eff luent  will be returned t o  t h e  alluvium through a 

reinjection trench to be installed parallel to and hydrologically downgradient 

of t h e  french drain. 

A new source well will be installed near t h e  existing sample well 9-74, which 

has yielded t h e  most heavily contaminated groundwater samples taken from 

SWMU 119.1. The purpose of this source well is to remove a local 

concentration of contaminants without waiting for them t o  migrate  t o  the  

drain, thus shortening t h e  remediation period. 

The SWMU 107 footing or foundation drain has  functioned effect ively for  

thir ty  years in lowering t h e  water  tab le  near t h e  Building 881 foundation. A 

precast  concrete  sump will be placed beneath t h e  outfall.  Submersible pumps 

and underground piping will be installed to car ry  t h e  collected groundwater to 

t h e  t rea tment  facility. Electrical  lines will be installed to provide power to 

t h e  pumps. 

A 1680' long trench will be constructed across t h e  hydrologic base of 881 

Hillside, f rom t h e  soil sur face  to t h e  bedrock (see Figure 3.1-1). An  
impermeable membrane on t h e  downgradient side of t h e  t rench will insure 

positive cutoff of groundwater flow. A f rench drain consisting of porous 

plastic pipe embedded in drain rock will be installed prior to  backfilling t o  
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co l l ec t  t h e  groundwater .  A f i l t e r  f a b r i c  will be p laced  on t h e  upgradien t  side 

a t  t h e  bo t tom of t h e  t r ench  to minimize  t h e  risk of  clogging. 

A s u m p  at t h e  eas t e rn  end will collect t h e  co l l ec t ed  groundwater .  

Submersible  pumps  will t r ans fe r  t h e  w a t e r  to t h e  t r e a t m e n t  f ac i l i t y  th rough 

buried piping. 

A t r e a t m e n t  facility will be cons t ruc t ed  ins ide  a n  ex is t ing  s t r u c t u r e  on  t h e  

east side of Building 881. Two 15,000-gallon inf luent  t a n k s  and  t w o  

15,000-gallon e f f luen t  tanks  will be placed on a pad ad jacen t  to t h e  

T r e a t m e n t  Faci l i ty .  A t r e a t m e n t  technology using u l t rav io le t  l ight  and  

hydrogen peroxide  i s  proposed, which  e f f e c t i v e l y  des t roys  vola t i le  o rgan ic  

chemica ls  without  prior concen t r a t ion  or removal. I t  is a s imple  s y s t e m  

m a d e  up of a n  eighty-gallon r eac t ion  tank,  u l t rav io le t  l amps ,  a sma l l  

hydrogen peroxide feed tank ,  smal l  capac i ty  pumps, and  piping. T h e  building 

will also house facilities to r emove  dissolved inorganic  chemica l s  using ion 

exchange  resins a n d  t h e  a s soc ia t ed  regenera t ion  chemica l  tanks,  pumps,  a n d  

piping to p e r m i t  recharg ing  t h e  ion exchange  resins. Figure 3.1-2 is a s imple  

flow d iagram of t h e  t r e a t m e n t  sys tem.  T h e  a l t e rna t ives  to t h e  W / h y d r o g e n  

peroxide t r e a t m e n t  for vo la t i l e  o rgan ic  chemica l s  -- carbon adsorpt ion and 

a i r  s t r ipping/carbon adsorpt ion -- have  roughly equ iva len t  cost b u t  

c o n c e n t r a t e  t h e  con taminan t s  into a carbon m a t r i x  f o r  l a t e r  t r e a t m e n t  or 
disposal. T h e  byproducts  of using t h e  W / p e r o x i d e  t r e a t m e n t  technology a r e  

carbon dioxide and w a t e r ,  ne i the r  of which i s  c lass i f ied as hazardous  under  

Colorado  or f e d e r a l  law. T h e  t r e a t m e n t  s y s t e m  m a y  also d ischarge  l imi t ed  

amoun t s  of oxygen (also no t  c lass i f ied as hazardous)  and  insignif icant  leve ls  

of vola t i le  organic  compounds (see Sec t ion  5.5.2). T h e  P r e f e r r e d  A l t e r n a t i v e  

of t h e  FS a f t e r  which t h e  proposed a c t i o n  is fashioned did n o t  addres s  t h e  

removal  of inorganic  cons t i tuents  because  of  t h e  insuf f ic ien t  d a t a  b a s e  to 

es tab l i sh  t h e s e  inorganic  cons t i t uen t s  as site contaminants .  New background 

cha rac t e r i za t ion  s tudies  will a l low a m o r e  a c c u r a t e  a s ses smen t  a b o u t  

whe the r  t h e  his tor ical  ac t iv i t i e s  a t  t h e  881 Hil ls ide area a r e  responsible  f o r  

t h e  apparent ly  e l eva ted  leve ls  of inorganic  chemicals .  O n e  a d v a n t a g e  of  t h e  

p re fe r r ed  a l t e r n a t i v e  se l ec t ed  i n  t h e  FS over  s o m e  of t h e  o t h e r  a l t e r n a t i v e s  

ana lyzed  was  t h e  ease with which t r e a t m e n t  fo r  inorganic  chemica ls  could b e  

instal led,  if necessary ,  a t  a l a t e r  d a t e  when t h e  final background 

cha rac t e r i za t ion  repor t  b e c a m e  available. However ,  to avoid delaying 
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3.2 

remedia t ion  unt i l  a f t e r  t h e  f ina l  background cha rac t e r i za t ion  r e p o r t  becomes  

ava i lab le  and y e t  remain cons is ten t  wi th  t h e  f ina l  remedia l  ac t ions  as 

de te rmined  when t h e  addi t ional  background cha rac t e r i za t ion  d a t a  h a s  been  
ana lyzed ,  i t  is planned to in i t i a t e  i n t e r im  remedia l  action under  CERCLA 

upon t h e  i ssuance  of a Finding of N o  Signi f icant  I m p a c t  (FONSI). This  

i n t e r im  ac t ion  would inc lude  both t r e a t m e n t  of organic  chemica ls  by t h e  

UV/peroxide t r e a t m e n t  and removal  of t h e  dissolved ino rgan ic  chemica l s  

using ion e x c h a n g e  resin t r e a t m e n t  of  t h e  co l l ec t ed  water .  T h e  D e p a r t m e n t  

of Ene rgy  reserves  t h e  opt ion to discont inue t r e a t m e n t  f o r  inorganic  

chemica l s  if t h e  background c h a r a c t e r i z a t i o n  s tudies  d e t e r m i n e  t h a t  t h e  

levels  a r e  within t h e  r ange  of na tura l  background or if t h e  ino rgan ic  chemica l  
concen t r a t ions  are at or below appl icable  w a t e r  s tandards.  

T h e  use of ion exchange  res in  beds  f o r  removal  of dissolved inorganic  

chemica l s  is a proven technology i n  ex tens ive  use a t  o ther  p a r t s  of  t h e  Rocky  

Flats P l a n t  and many o t h e r ,  d iverse  industr ia l  se t t ings .  T h e  technology 

involves  rout ine  regera t ion  of  t h e  resins. T h e  was te  brine t h a t  is g e n e r a t e d  i s  

su i t ab le  for processing i n  t h e  ex is t ing  evapora to r  at Building 374. 

A re in jec t ion  t r ench  will b e  placed hydrologically downgradien t  of t h e  f r e n c h  

drain f o r  t h e  re in jec t ion  of t h e  t r e a t m e n t  p lan t  e f f luen t  back  in to  t h e  
alluvium f r o m  which i t  was  withdrawn. I t  will be  s i zed  to handle  t h e  fu l l  

f r ench  drain flow. I t  will be paral le l  to t h e  f r e n c h  drain and will be of 
somewha t  g r e a t e r  length  t h a n  t h e  drain i tself .  

TECHNOLOGIES EVALUATED IN THE FEASIBILITY STUDY 

For t h e  881 Hil ls ide Areas ,  s ix  genera l  c a t e g o r i e s  of remedia l  ac t ion  (Genera l  

Response  Act ions)  w e r e  ident i f ied  i n  t h e  FS, Sect ion  2. Spec i f i c  technologies  
fo  t h e  G e n e r a l  Response  Ac t ions  were  t h e n  ident i f ied.  

The  Nat ional  Cont ingency Plan  (NCP, au tho r i zed  under  CERCLA)  provides  
t h e  fol lowing guidance concerning applicability: 
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The alternatives developed . . . will be subject to an initial 

screening to narrow the list of potential remedial actions for 

further detailed analysis. . . . Three broad criteria shall, as 

appropriate, be used in the initial screening of alternatives: 

(1) Cost. For each alternative, the cost of implementing the 

remedial action must be considered, including operation and 

maintenance costs. An alternative that far exceeds the costs of 

other alternatives evaluated and that does not provide 

substantially greater public health or environmental protection or 

technical reliability shall usually be excluded from further 

consi de ra t ion. 

(2) Acceptable Engineering Practices. Alternatives must be 

feasible for the location and conditions of the release, applicable 

to the problem, and represent a reliable means of addressing the 

problem. 

(3) Effectiveness. Those alternatives that do not effectively 

contribute to the protection of public health and welfare and the 

environment shall not be considered further. If an alternative has 

significant adverse effects, and very limited environmental 

benefits, it shall also be excluded from further consideration. 

(40 CFR 300.68(g) (1987) f rom 30FR47969, Nov. 20, 1985) 

Accordingly,  i n  the F S  process, options not technically feasible, lacking i n  

effectiveness, or incurring costs significantly greater than other options 

while yielding similar results were excluded from further consideration. A 

detailed description of the process used for choosing technologies, the results 

of that process, and the process for formulating remedial action alternatives 

from the remaining technologies is presented in Sections 2.0 and 3.0 of the 

FS. Figure 3.2-1 presents a summary of the general response actions and 

remedial technologies considered i n  the FS. 
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FIGURE 3.2-1 

Response Actions and Remedial Technologies 

General Response Actions Associated Rem edial Technologies 

1. No Action - monitoring 

2. Complete or partial removal - off-site landfill 

3. Ground-water collection 

and containment controls 

4. Infiltration controls 

5. In-site treatment/ 

im mobilization 

6. Groundwater treatment 
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- well array 

- subsurface drains 

- subsurface barriers 

- capping 

- grading 

- surface water diversion 

- immobilia tion 

- soil flushing 
- aeration 

- 
- carbon absorption 

bi o re cl  am a t  ion 

- wet air oxidation 

- supercritical water 
- reverse osmosis 

- biological treatment 

- W/peroxide or UV/ozone 

- aeration basin 

- air stripping 

- carbon absorption 



ALTERNATIVES RETAINED F O R  ENVIRONMENTAL ASSESS MENT 

EVALUATION 

3.3 

In addi t ion to t h e  proposed a l t e rna t ive ,  seven  o t h e r  a l t e r n a t i v e s  w e r e  

considered in t h e  Feasibi l i ty  S tudy  Repor t  as re sp resen ta t ive  of t h e  range  of 

appropr i a t e  approaches  to remedia t ion  of t h e  88 I Hillside. The  a l t e r n a t i v e s  

were  examined  as required by t h e  NEPA regulat ions,  which state t h a t  a n  

agency  shal l  "Study, develop,  and descr ibe  appropr i a t e  a l t e r n a t i v e s  to 

recommended course  of ac t ion . .  .It (40 C F R  1501.2(c) (1987)). 

T h e  t e x t  which follows is a s h o r t  descr ip t ion  of t h e  cons t ruc t ion  and 

ope ra t iona l  phases  of t h e  a l t e rna t ives  r e t a ined  f o r  t h e  Envi ronmenta l  

Assessment .  A genera l ized  compar ison  of e a c h  a l t e rna t ive ' s  costs, risks, and  

envi ronmenta l  i m p a c t  to those  of t h e  proposed ac t ion  is p resen ted  i n  Sec t ion  

6 of this  document .  

All of t h e  r emed ia l  ac t ions  under  cons idera t ion  addres s  t h e  vola t i le  o rgan ic  

cons t i t uen t s  of t h e  contaminat ion  with no provision fo r  t h e  r emova l  or 

des t ruc t ion  of inorganic  chemica ls .  For those  a l t e r n a t e s  t h a t  involve 

col lect ion of w a t e r  fo r  t r e a t m e n t  (see 3.3.2, 3.3.3, 3.3.6, and  3.3.7 below) 

t r e a t m e n t  of t h e  w a t e r  by passage  through ion exchange  resins  could be 

added  to t h e  processing as descr ibed  in  3.1 above. 

3.3.1 No Act ion  

Semi-annual moni tor ing  of ground and s u r f a c e  w a t e r  condi t ions would b e  

pursued ove r  a thir ty-year  period o r  until concen t r a t ions  of vo la t i le  organic  

con taminan t s  d r o p  below d e t e c t a b l e  l imi t s  d u e  to na tu ra l  dilution o r  o t h e r  

m a t e r i a l  removal  processes. This  a l t e rna t ive  does  no t  co l lec t ,  conta in ,  o r  

r emove  t h e  con taminan t s  ident i f ied  a t  t h e  s i te .  The re fo re ,  if con taminan t s  

were  to appea r  in pa thways  t h a t  could cause  o f f s i t e  exposures ,  o t h e r  

a l t e r n a t i v e  ac t ions  would have  to be in i t i a t ed  at t h a t  t ime.  

3.3.2 Comprehens ive  Well A r r a y  and T r e a t m e n t  

In place  of t h e  proposed act ion 's  f r ench  drain,  a line of dewa te r ing  wel ls  

would b e  instal led a t  t h e  base  of 881 Hillside to collect all groundwater  f lows  

passing through t h e  con tamina ted  areas. The  wel ls  would f e e d  a co l lec t ion  
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header ,  whose  flow would be  added  to f lows f r o m  t h e  SWMU 119.1 sou rce  

well and t h e  SWMU 107 foot ing  drain co l lec tor  to t h e  new t r e a t m e n t  f ac i l i t y  

east of Building 881. 

3.3.3 French  Dra in  and Soil Flushing 

T o  speed  t h e  r emova l  of con tamina ted  liquids in  t h e  soi ls  of SWMU 119.1, a 
l each  field would be added  to t h e  proposed ac t ion  to implemen t  soil flushing. 

A port ion of  t h e  t r e a t m e n t  plant's e f f l u e n t  would b e  d ive r t ed  to t h e  l each  

f ie ld  which would be  loca ted  in t h e  uphill s ec t ion  of SWMU 119.1. The  

t r e a t e d  e f f l u e n t  would leach  in to  t h e  soils, displacing t h e  con tamina ted  liquid 

downwards towards  t h e  sou rce  well and  f r ench  drain. Soil f lushing might  

r e su l t  in a s igni f icant  t i m e  savings in remedia t ion  ove r  t h e  proposed ac t ion .  

Such soil flushing could be added  to t h e  proposed remedia l  ac t ion  in t h e  

fu tu re  if exper ience  wi th  t h e  proposed ac t ion  ind ica ted  a need  to a c c e l e r a t e  

t h e  cleanup. The  addi t ion of soil flushing would, however ,  involve a 

s igni f icant  a m o u n t  of excavat ion  to provide a n  e f f e c t i v e  l each  field. 

3.3.4 . Tota l  Encapsulat ion 

A multi-layered cove r  (RCRA Cap)  and  soi l -bentoni te  s lur ry  wal l s  keyed in to  

t h e  c lays tone  bedrock would provide con taminan t  con ta inmen t  and  

groundwater  diversion. Pre-ex is t ing  and in t rus ive  groundwater  would be 

periodically removed by a new s u m p  and submers ib le  pumps  ioca ted  within 

t h e  encapsula ted  a r e a ,  t r anspor t ed  by t a n k  t ruck ,  and  t r e a t e d  a t  a n  ex is t ing  

on-  site w a s t e w a t e r  faci l i ty .  

3.3.5 Immobil izat ion 

A polymer grout ,  introduced through fou r  hundred s ix ty  in jec t ion  wells, would 

be used to d ive r t  g roundwater  f low around t h e  area conta in ing  t h e  a l ready  

con tamina ted  groundwater  and to physically immobi l ize  t h e  con taminan t s  in  

place. No removaI  of groundwater  o r  soil would be involved. A ground and  

s u r f a c e  w a t e r  moni tor ing  program would measu re  t h e  sys tem's  per formance .  

3.3.6 Source  Well and Foot ing  Drain Col lec t ion  wi th  T r e a t m e n t  

As in t h e  proposed ac t ion ,  con tamina ted  groundwater  would be co l l ec t ed  

f rom a source  wel l  at SWMU 119.1 and a new s u m p  at t h e  ex is t ing  SWMU 107 
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foot ing  dra in  ou t f a l l  and piped to a new t r e a t m e n t  f ac i l i t y  in  a n  ex i s t ing  

s t r u c t u r e  east o f  Building 881. Unlike t h e  proposed ac t ion ,  only t h e s e  t w o  

removal  points would b e  used, w i th  t r e a t e d  e f f l u e n t  r e tu rned  to t h e  alluvium 
at t h e  base of 881  Hillside. 

3.3.7 French  Drain and  Pa r t i a l  Excavat ion  

T h e  proposed ac t ion ' s  remedia t ion  period would be  r educed  through t h e  

excava t ion  of 3,000 cubic  yards  of soil f r o m  a c i rcu lar  area c e n t e r e d  on t h e  
SWMU 119.1 sou rce  well. 
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4.0 POTENTIALLY AFFECTED ENVIRONMENT 

4.1 DESCRIPTION 

Rocky Flats P l a n t  is loca ted  i n  rura l  J e f f e r s o n  County ,  f i ve  mi les  f r o m  t h e  

nea res t  school  and  t en  mi les  f r o m  t h e  n e a r e s t  hospital. T h e  Plant ' s  

i m m e d i a t e  neighbors  are agr icu l tura l  and industr ia l  opera t ions  wi th  f e w  

residents. On t h e  wes tern  (ups t ream)  s ide of t h e  P lan t  e x i s t  s eve ra l  low- 

dens i ty  res ident ia l  a r eas ,  all seve ra l  mi les  d i s tan t .  To t h e  sou theas t ,  g rowth  

in t h e  no r thwes t  Denver  suburbs h a s  pushed deve lopmen t  in t h e  Plant ' s  

direct ion.  Res ident ia l  subdivisions exist wi th in  t w o  mi les  of t h e  bu f fe r  zone 

boundary. The  buf fer  zone  insures  t h a t ,  o t h e r  t han  at t h e  plant  and  se l ec t ed  

industr ia l  s i t e s ,  no deve lopmen t  c a n  o c c u r  within 1.6 miles  of t h e  

con tamina ted  source  a reas .  In t h e  twen ty  yea r s  1980-2000, t h e  number  of 

res idents  within f i v e  mi les  of t h e  P lan t  is e x p e c t e d  to more  than  double, f rom 

9,500 to  20,000 (Rockwell  Internat ional ,  1988a). 

T h e  n a m e  Rocky Flats r e f e r s  to t h e  f ive-mile  wide  t e r r a c e  of  cobbly alluvium 

on which t h e  P l a n t  sits. The  t e r r a c e  su r face ,  at a b o u t  s ix  thousand feet in 

e leva t ion ,  w a s  bui l t  up f rom t h e  sed imen ta ry  bedrock  by depos i t s  f r o m  t h e  

weather ing  of t h e  a d j a c e n t  mountains .  The  resu l t  is a wide rock-covered flat 

which s lopes east f rom t h e  base  of t h e  footh i l l s  of t h e  F r o n t  Range ,  t h e  

nea res t  of which falls to t h e  plain t w o  mi les  wes t  of t h e  Plant .  Technical ly ,  

t h e  a r e a  is t h e  wes tern  e d g e  of  t h e  Denver  Basin in t h e  G r e a t  P la ins  T e c t o n i c  

Province.  T h e  foothi l ls  bordering to t h e  wes t  a r e  t h e  F r o n t  R a n g e  Upl i f t  of 

t h e  Southern  Rocky Mountains. The  basin itself is c h a r a c t e r i z e d  by 

sed imen ta ry  rock capped  with al luvial  depos i t s  f r o m  t h e  a d j a c e n t  mountains .  

The re  a r e  four  ma in  dra inages  f rom t h e  P lan t  property:  N o r t h  Walnut, South  

Walnut, Rock and  Woman Creeks .  All a r e  i n t e r m i t t a n t  and e p h e m e r a i  

s t r e a m s  which provide and dr inking w a t e r  and i r r igat ion wa te r .  The re  a r e  a 

number  of d i t ches  crossing t h e  a r e a  as well, conveying w a t e r  co l l ec t ed  

o f f - s i t e  to o t h e r  a r e a s ,  t h e  P lan t ,  Walnut Creek ,  or Woman Creek .  Unt i l  late 

1974, P l an t  was te  w a t e r  had been discharged to Walnut  C r e e k ,  and  unt i l  1975, 

f i l t e r  backwash f r o m  t h e  r a w  w a t e r  t r e a t m e n t  p lan t  wen t  into Woman Creek .  

All process  was te  wa te r  is now disposed of through evapora t ion  and  r ecyc le  
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on-si te .  

pe rmi t  e f f l u e n t  l imi ta t ions  when ons i te  sp ray  i r r iga t ion  is not  feasible .  

San i t a ry  w a s t e  w a t e r  is discharged in  a c c o r d a n c e  wi th  t h e  NPDES 

Rocky Flats is s i tua t ed  in  a semi-ar id  region, ave rag ing  f i f t e e n  inches  of 

annua l  precipi ta t ion.  F o r t y  pe rcen t  of t h e  year ly  total c o m e s  in t h e  spring, 

much of  i t  in t h e  f o r m  of snow. Of t h e  ba lance ,  t h i r t y  p e r c e n t  is accoun ted  

fo r  by s u m m e r  thunders torms ,  with t h e  r e s t  fa l l ing in t h e  f a l l  (11%) and  

win te r  (19%) months. Average  year ly  snowfal l  ave rages  e ighty- f ive  inches. 

Runoff cont ro l  s t ruc tu res  ex i s t  to channel  s u r f a c e  w a t e r  f r o m  t h e  P l a n t  to 

moni tor ing  ponds. These  s t r u c t u r e s  a r e  sized to a c c o m m o d a t e  t h e  

one-hundred-year s to rm e v e n t  depos i t ing  fou r  inches  of w a t e r  in a six-hour 

period. 

Mineral resources  occur r ing  in  t h e  v ic in i ty  of t h e  P l a n t  inc lude  sand,  grave l ,  

c rushed  rock, clay, coal, and  uranium. With t h e  excep t ion  of coal, a l l  a r e  

a c t i v e l y  mined. The  remain ing  coal, l a s t  mined  local ly  in  1950, does n o t  ex i s t  

in an  economica l ly  recoverable  form.  Ac t ive  sand and grave l  mines  l ie  within 

t h e  buf fer  zone  boundaries. There  is a cu r ren t ly  inac t ive  a g g r e g a t e  

processing fac i l i ty  ad jacen t  to t h e  no r thwes t  co rne r  of t h e  bu f fe r  zone  which 

is scheduled to be re-opened in  1989. 

T h e  Rocky F l a t s  a r e a  is no longer  volcanical ly  a c t i v e ,  t h e  last e rupt ion  in  th i s  

area having occur red  four  thousand yea r s  a g o  a t  Dotsero ,  o n e  hundred mi les  

t o  t h e  west .  The  area is c lass i f ied  as Se i smic  Zone I ,  ind ica t ing  a minor  

poten t ia l  for  ea r thquake  damage .  The  n e a r e s t  known "capable" f a u l t  is m o r e  

than  t e n  mi les  a w a y  in t h e  vicini ty  o f  t h e  Rocky Mountain Arsenal ,  n o r t h  of 

Denver. Associated wi th  t h e  deep  well in jec t ion  of liquid was te s  at t h e  

Arsenal  is t h e  Derby Ear thquake  Ser ies ,  which began in  1962, appa ren t ly  

c a m e  to an  end  in 1967 with t h e  cessa t ion  of inject ion,  and  resu l ted  in 

t r e m o r s  wi th  magni tudes  as g r e a t  as 5.3 on t h e  R i c h t e r  scale. Newspapers  in 

1882 c a r r i e d  an accoun t  of wha t  is thought  to have  been t h e  wors t  e a r t h q u a k e  

in  r e c e n t  h i s tory  (6.5 R ich te r )  and  h a s  been t e n t a t i v e l y  loca ted  abou t  13 

mi les  f r o m  t h e  site. Fau l t s  ident i f ied  in t h e  area closer than  t h e  Rocky 

Mountain Arsena l  have  n o t  shown signs of r e c e n t  a c t i v i t y  and are n o t  thought  
t o  b e  "capable" (DOE, 1980). 
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Groundwater  is p resent  in  sur f ic ia l  m a t e r i a l s  at  t h e  881  Hillside under  

unconfined conditions. Recha rge  to t h e  w a t e r  t a b l e  ocu r r s  as inf i l t ra t ion  of 
inc ident  prec ip i ta t ion  and as seepage  f rom d i t ches  and  creeks .  The  shal low 

groundwater  f low sys t em is qu i t e  dynamic ,  with l a rge  w a t e r  leve l  changes  

occur r ing  in  response  to prec ip i ta t ion  e v e n t s  and  to s t r e a m  and  d i t c h  flow. 

Groundwater  f lows f rom t h e  Rocky  Flats Alluvium at t h e  top  of t h e  881  

Hillside sou th  through col luvial  m a t e r i a l s  t o w a r d  Woman Creek .  Flow 

through colluvial ma te r i a l s  appea r s  to pr imari ly  occur  in t h e  g rave l  within 

t h e  colluvium. A t  t h e  Rocky Flats t e r r a c e  edges ,  g roundwate r  e m e r g e s  as 

seeps  and springs at t h e  c o n t a c t  be tween  t h e  alluvium and  c l ays tone  bedrock 

( c o n t a c t  seeps), is consumed by evapot ranspi ra t ion ,  or f lows through col luvial  

ma te r i a l s  fol lowing topography toward  t h e  val ley fill and  t e r r a c e  alluviums. 

O n c e  groundwater  r eaches  t h e  val ley,  i t  e i t h e r  f lows down-valley in  t h e  

alluvium, is consumed by evapot ranspi ra t ion ,  or  d i scharges  to Woman Creek .  

Human  i m p a c t s  through burning, t i m b e r  cu t t i ng ,  road building, and  

overgraz ing  have  a l t e r e d  t h e  Rocky  F l a t s  a r ea ' s  landscape.  S ince  t h e  

acquis i t ion of t h e  Rocky F l a t s  P l a n t  proper ty ,  v e g e t a t i v e  r ecove ry  has  

occur red  as evidenced  by t h e  presence  of grasses  like big bluestem and  

s ide-oa ts  g r a m a  ( two dis turbance-sensi t ive species). On t h e  88 1 Hillside, t h e  

re la t ive ly  s t ab le  soil suppor ts  heavy vegeta t ion  growth  of pr imari ly  

in t roduced  grasses. No v e g e t a t i v e  s t r e s ses  a t t r i b u t a b l e  to hazardous  w a s t e  
contaminat ion  have  been  ident i f ied  (DOE, 1980). 

T h e  an ima l  life inhabi t ing t h e  Rocky F l a t s  P l a n t  and  i t s  buf fer  zone cons is t s  

of spec ies  associated with wes tern  pra i r ie  regions. The  ,most common  l a rge  

m a m m a l  is t h e  mule  dee r ,  w i th  a n  e s t i m a t e d  100-125 p e r m a n e n t  res idents .  

The re  are a number  of sma l l  carn ivores ,  such  as t h e  coyo te ,  r e d  fox, s t r iped  

skunk, and long-tailed weasel .  A profusion of  sma l l  herbivore spec ies  can  be 

found throughout  t h e  plant  and buf fer  zone consis t ing of spec ie s  such  as t h e  

pocke t  gopher ,  white- ta i led jackrabbi t ,  and t h e  meadow vole  (Rockwell, 

1 9 8 8 ~ ) .  

S o m e  38 spec ies  of bird h a v e  been  ident i f ied  on t h e  site, ranging f r o m  t h e  

blue heron  to t h e  mal la rd  duck. Among t h e  birds of prey,  t h e  Amer ican  
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4.2 

Rough-Legged Hawk,  t h e  Marsh Hawk,  and  t h e  Fer ruginous  Hawk have  been  

s ighted  on t h e  site. 

Seven  known spec ie s  of r ep t i l e  have  been  ident i f ied  on t h e  site, including the 

Western  Leopard  f rog ,  t h e  Pa in ted  Box tu r t l e ,  and  t h e  P ra i r i e  ra t t lesnake .  In 

t h e  w e t t e r  p a r t s  of t h e  site, La rgemouth  bass, Rainbow t rou t ,  and  fou r  

fami l ies  of c rus taceans .  Insec ts  belonging to s ix  fami ly  groups c a n  b e  found 
a t  t h e  site (Rockwell  In te rna t iona l ,  1988c, Vol. X, Appendix HI. 

REGULATORY COMPLIANCE 

Fac i l i t i e s  of t h e  U.S. D e p a r t m e n t  of Energy  (DOE) a r e  required to o p e r a t e  

under a policy of ful l  compl iance  wi th  appl icable  env i ronmen ta l  regula t ions  

while  conduct ing  the i r  missions. The  DOE Albuquerque Opera t ions  Office 

(AL) Envi ronmenta l  Res to ra t ion  P rogram is c h a r t e r e d  to he lp  fulf i l l  t h a t  
c o m m i t m e n t  a t  instal la t ions within t h e  AL complex.  The  proposed a c t i o n s  

a r e  p a r t  of t h i s  Envi ronmenta l  Res to ra t ion  Program.  

T h e  Program cove r s  t h e  major  env i ronmen ta l  regulat ions,  such  as t h e  
Comprehens ive  Envi ronmenta l  Response,  Compensa t ion  a n d  Liabi l i ty  A c t  

(CE RCLA), Resource  Conserva t ion  and Recovery  A c t  (RCRA), Nat ional  
Envi ronmenta l  Pol icy  A c t  (NEPA), C lean  Ai r  A c t  (CAA), C lean  Wate r  A c t  

(CWA), S a f e  Drinking Wate r  A c t  (SDWA), Toxic  Subs tances  Con t ro l  A c t  
(TSCA), and  F e d e r a l  Insect ic ide,  Fungicide,  a n d  Roden t i c ide  A c t  (FIFRA), 

w i th  emphas is  on  CERCLA and RCRA. 

Author i ty  to implemen t  t h e  Envi ronmenta l  Res to ra t ion  P rogram is pr imar i ly  

der ived  f r o m  t h e  fol lowing DOE and  A L  orders: 

-- Com prehensive Envi ronmenta l  Response,  C o m  pensat ion,  and  

Liabi l i ty  A c t  P rogram (DOE 5480.14); 

-- Hazardous ,  Toxic, and Rad ioac t ive  Mixed Waste Managemen t  

(DOE 5480.2 and  A L  5480.2); 

-- Prevent ion ,  Cont ro l ,  and A b a t e m e n t  of  Envi ronmenta l  Pol lut ion 

(Ch. XI1 of DOE 5480.1 a n d  A L  5480.1); 
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-- Environmenta l  P ro tec t ion ,  Sa fe ty ,  and H e a l t h  P ro tec t ion  

Informat ion  Repor t ing  Requ i remen t s  (DOE 5484.1 a n d  A L  5484.1); 

-- Implementa t ion  of  t h e  Nat iona l  Envi ronmenta l  Pol icy A c t  (DOE 

5440.1C and  A L  5440.1R). 

4.2.1 Wetlands 

Cleanup ac t iv i t i e s  will no t  occu r  within t h e  boundaries  of ident i f ied  wet lands.  

No dredging o r  filling will occur  and  t h e  remedia l  ac t iv i t i e s  will no t  a l t e r  t h e  

hydrologic  cha rac t e r i s t i c s  of nearby  Woman Creek .  This ac t ion  will no t  

i m p a c t  wetlands. 

4.2.2 Endangered  Spec ies  

T h e  U.S. Fish and Wildlife Se rv ice  h a s  ind ica ted  t h a t  t h e  t w o  endangered  

spec ies  of i n t e r e s t  in t h e  R F P  a r e a  a r e  t h e  bald eag le  and  t h e  b lack- footed  

f e r r e t  (USFWS 1988). There  a r e  no pra i r ie  dog  towns  i n  or nea r  t h e  881 

Hillside remedia l  invest igat ion a rea .  Without t h e  food source  and  h a b i t a t  

provided by t h e  p ra i r i e  dogs, t h e  USFWS has  de t e rmined  t h a t  f e r r e t s  probably 

do not  e x i s t  in t h e  invest igat ion a rea .  Bald eagles  a r e  occas iona l  vis i tors  to 

t h e  a r e a ,  p r imar i ly  during migra t ion  t imes.  Sightings a r e  r a r e  and  l i t t l e  

su i tab le  h a b i t a t  occurs  on p lan t  site o t h e r  than  s o m e  perching  locat ions.  N o  

nes t s  occur  on p l an t  s i te .  This p ro jec t  will no t  adverse ly  a f f e c t  t h e  bald 

eagle .  T h e  USFWS h a s  concurred  with t h e s e  findings subsequent  to a f ie ld  

v is i t  by Mr. Mike Lockhar t  of t h e  FWS da ted  6/15/88. 

4.2.3 Rap to r s  

O t h e r  spec ie s  of high Fede ra l  i n t e re s t  t h a t  ex i s t  in t h e  R F P  area include 

burrowing owls  and  Swainsons hawks. Cot tonwood t r e e s  within 1 /4  mi le  of 

t h e  881 Hillside area were  inves t iga ted  to d e t e r m i n e  i f  a n y  r a p t o r  n e s t s  

ex i s t ed  in  t h e  t rees .  None w e r e  found and t h e  t r e e s  will be r e inspec ted  in t h e  

spr ing  to ensu re  t h a t  ac t iv i t i e s  do  n o t  d i s tu rb  nes t ing  o r  broods of young. The  

n e a r e s t  burrowing owls  a r e  approximate ly  2 mi les  to t h e  east. 
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4.2.4 Archaeology 

The 881 Hillside a r e a  has been highly disturbed over  a number of years. Due 

to  this  disturbance and t h e  topographic position of t h e  program a r e a ,  t h e  

S t a t e  Off ice  of Archeology and Histor ic  Preservation has  determined t h a t  

this action will not impac t  cul tural  resources (DOE, 1988). 
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5.0 ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION 

5.1 AIR QUALITY 

There  a r e  t h r e e  poten t ia l  a i r  qua l i ty  i m p a c t s  assoc ia ted  w i t h  t h e  proposed 

act ion:  

1. Volat i le  o rgan ic  so lvents  re leased  f rom exposed c o n t a m i n a t e d  liquids. 

T h e  liquids could be exposed  during ac t iv i t i e s  such as well-drilling, 

excava t ion ,  a n d  spi l ls  of co l lec ted  liquids. 

2. Water  t r e a t m e n t  process  of fgases  re leased to t h e  env i ronmen t  as p a r t  

of normal  ope ra t ions  or  acc iden ta l  conditions. 

3. Fossil fue l  consum pt ion-related exhaus t s  and  suspended soil dus ts  

resul t ing f r o m  ac t iv i t i e s  such  as excava t ion ,  cons t ruc t ion ,  ma in tenance ,  

and  monitor ing.  

Ai r  qua l i ty  i m p a c t s  f rom cons t ruc t ion  ac t iv i t i e s  assoc ia ted  w i t h  t h e  

t r e a t m e n t  fac i l i ty ,  f r ench  drain,  well, foo t ing  dra in ,  and a s soc ia t ed  u t i l i t i es  

a r e  smal l  when compared  to t h e  normal  opera t iona l  a c t i v i t y  at Rocky  F l a t s  

P lan t .  Dus t  assoc ia ted  with t h e s e  ac t iv i t i e s  will be cont ro l led  as spec i f ied  in 

t h e  J o b  S a f e t y  Analysis. 

T h e  re leases  of vola t i le  organics  f rom exposed liquids i s  addressed  l a t e r  in  

th i s  s ec t ion  under  Personnel  Exposures and  will not  be discussed here .  

T h e  offgases f rom t h e  u l t rav io le t  l ight jhydrogen peroxide t r e a t m e n t  systern 

consis t  of oxygen,  carbon dioxide, w a t e r  vapor  and  trace amoun t s  of 

volat i l ized organics. The  a m o u n t s  of oxygen, ca rbon  dioxide and  w a t e r  vapor 

re leased will no t  c a u s e  measu rab le  changes  in t h e  leve ls  of t h e s e  gases  in t h e  

ambien t  a i r .  The  t r a c e  a m o u n t s  of volat i l ized organics  re leased  f rom t a n k  
vents  or th rough rout ine  sys tem l eakage  during normal  ope ra t ion  are well  

below regu la to ry  l imi t s  (as descr ibed i n  Sec t ion  5.5). Accidenta l  condi t ions 

a r e  examined  later under  Personnel  Exposures. 
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5.2 

T h e  ion exchange  res in  t r e a t m e n t  would n o t  provide a n y  s igni f icant  

contr ibut ion to  of fgases  e i the r  during normal  ope ra t ion  o r  during resin 

r echa rge  operat ions.  Minor leaks  of  liquid used for resin r e c h a r g e  and  resins 

exposed to t h e  air during resin bed charg ing  m a y  con t r ibu te  to odors  within 

t h e  conf ines  of t h e  w a t e r  t r e a t m e n t  building and will be cont ro l led  by 

a d e q u a t e  vent i la t ion.  These  will no t  be no t i ceab le  f r o m  ou t s ide  t h e  building 

nor  a r e  t h e y  a h a z a r d  to workers  in  t h e  building under  normal  c i rcumstances .  
Spills of resin r echa rge  chemica l s  t h a t  might  be involved in a c c i d e n t  

condi t ions would b e  cont ro l led  by ac t ions  spec i f ied  i n  t h e  Opera t iona l  S a f e t y  
Analysis. 

WATER QUALITY 

Impac t s  t o  w a t e r  qua l i ty  a r i s ing  f rom t h e  proposed a c t i o n  could  c o m e  f rom 

s u r f a c e  runoff en te r ing  and  f looding drain and  ut i l i ty  excava t ions ,  soil 

e n t r a i n m e n t  (sediment  t r anspor t )  by s u r f a c e  runoff ending i n  open  wa te r s ,  
and poten t ia l  spills of co l lec ted  con tamina ted  w a t e r  i n t o  s u r f a c e  waters .  

Many s u r f a c e  and g roundwate r  qua l i ty  i m p a c t s  could r e su l t  f rom t h e  r e l e a s e  

of contaminat ion  at 881 Hillside if no remedia l  a c t i o n  is taken.  

Implementa t ion  of t h e  proposed ac t ion  would c l e a n  up t h e s e  c o n t a m i n a n t s  

prevent ing  t h e  possibility of fu tu re  o f f s i t e  releases. 

T h e  VOCs in  SWMU 119.1 have  all been r epor t ed  i n  ground w a t e r  samples ,  n o t  
in t h e  soil samples .  T h e  excava t ions  per formed a b o v e  t h e  w a t e r  t a b l e  (such 

as t h e  shallow t r ench  f o r  t h e  w a t e r  co l lec t ion  or r e tu rn  piping) will no t  

involve soils con tamina ted  with VOCs. T h e  soil w h e r e  t h e  t r enches  f o r  t h e  

f r ench  dra in  and re in jec t ion  l ines  will be d e w a t e r e d  before  excavat ion .  

Ordinary  dus t  and erosion cont ro l  m e a s u r e s  will be a d e q u a t e  to p r o t e c t  any  
s u r f a c e  w a t e r  runoff f rom contaminat ion  by VOCs. 

While VOCs a r e  not  present  in t h e  soils, much  of t h e  excava t ion  f o r  t h e  

t r e n c h e s  will be through soils t h a t  a r e  expec ted  to have  measu rab le  leve ls  of 
low volat i l i ty  organic  chemica ls ,  pr imari ly  bis(2-ethylhexy1)phthalate (DEHP). 

Because  DEHP is n o t  t r ans fe r r ed  f rom t h e  soil to w a t e r  in measu rab le  
quant i t ies ,  su r f ace  wa te r  runoff  should n o t  cause  a w a t e r  qual i ty  concern  as 
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long as erosion cont ro l  measures  a r e  appl ied to all soi ls  e x c a v a t e d  during t h e  

remedia l  act ion.  

P r io r  to work in any  a r e a ,  surveys  will be pe r fo rmed  to d e t e c t  t h e  p re sence  
of loca l ized  rad ioac t ive  contaminat ion .  If l oca t ed ,  t h i s  loca l ized  r ad ioac t ive  

contaminat ion  will be removed as descr ibed  in  Sec t ion  5.5.1 of  t h i s  r epor t .  

Piping, dewa te r ing  wells and accumula t ions  of c o n t a m i n a t e d  wa te r  will b e  
hydrological ly  ups t ream of t h e  f r e n c h  drain excavat ion .  All spills would b e  

i n t e r c e p t e d  by t h e  dewa te r ing  wells or t h e  dra in  t rench.  

T h e  g rea t e s t  po ten t ia l  f o r  i m p a c t s  on t h e  w a t e r  qua l i ty  f rom t h e  ion 
e x c h a n g e  resin process  i s  in conjunct ion with chemica l s  involved  wi th  t h e  

per iodic  r echa rge  of t h e  resins. Handl ing of t h e  concen t r a t ed  recharge  
chemica ls  will b e  governed  by t h e  Opera t iona l  S a f e t y  Analysis  as will t h e  

precaut ions  for handling t h e  w a s t e  br ines  and  t r anspor t a t ion  of t h e  w a s t e  
brines to t h e  t r e a t m e n t  faci l i ty .  P rocedures  will b e  es tab l i shed  to a s su re  

t h a t  w a s t e  br ines  f rom resin r egene ra t ion  are seg rega ted  f r o m  t h e  t r e a t e d  
groundwater  to p reven t  contaminat ion  of  t h e  groundwater  by s u c h  w a s t e  

brines. 

Liquid was te s  gene ra t ed  during res in  r echa rge  opera t ions  will be t r anspor t ed  
to a n  evapora to r  in ano the r  f ac i l i t y  on  t h e  RFP s i t e  (Building 374). T h e s e  

was te s  a r e  s imilar  t o  o t h e r  liquid w a s t e s  gene ra t ed  a t  RFP t h a t  a r e  t r e a t e d  

a t  theex i s t ing  evapora to r  and  involve no unique haza rds  or concerns  for workers. 

T h e  volume of r echa rge  liquids involved will n o t  be a s ignif icant  addi t ion  to 

those  a l r eady  processed  by t h e  374 Building e v a p o r a t o r  t r e a t m e n t  fac i l i ty .  

Thus t h e  col lect ion,  t r anspor t ,  and  t r e a t m e n t  of r echa rge  liquid w a s t e s  will 

be  i n  acco rdance  t o  s t anda rd  plant  ope ra t ing  procedures  and  d o  not  p r e s e n t  a 

s ignif icant  haza rd  to o f f s i t e  w a t e r  quality. 

5.3 TERRESTRIAL IMPACTS 

T h e  t h r e e  f e a t u r e s  of t h e  t e r r e s t r i a l  envi ronment  to be  impac ted  will be 

a n i m a l  l i fe ,  p lan t  l i fe ,  a n d  land  contour. 
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Excavat ion  for t h e  f r ench  dra in ,  re in jec t ion  t r e n c h ,  and  piping t r e n c h e s  will 

b e  locally des t ruc t ive  to t h e  cover ing  vege ta t ion  and  ground-dwelling roden t s  

and insects .  The  a r e a  involved will be less t h a n  5% of t h e  s u r f a c e  a r e a  of  t h e  

881' Hil ls ide Area. As  none of t h e  rodents ,  insec ts ,  o r  vege ta t ion  is 

endangered ,  in s h o r t  supply, or exhib i t ing  s igns of con taminan t  s t r e s s ,  t h e y  

will quickly re-establ ish the i r  populat ions in  t h e  dis turbed areas .  

Contour  changes  will be smal l  and l ikely indiscernible  where  t h e y  occur .  

5.4 SHORT- A N D  LONG-TERM LAND PRODUCTIVITY 

This  a r e a  is cu r ren t ly  undeveloped and  will remain  so fo r  t h e  fo re seeab le  

fu tu re  as a p a r t  of t h e  Rocky F l a t s  P l an t .  The  881 Hillside is wi th in  t h e  

secu r i ty  boundaries and  is no t  access ib le  to t h e  gene ra l  public. 

5.5 PERSONNEL EXPOSURES - ROUTINE OPERATIONS 

5.5.1 Installation/Construction 

T h e  cons t ruc t ion  of t h e  w a t e r  t r e a t m e n t  f ac i l i t y  should n o t  expose  workers  

to a n y  s igni f icant  haza rds  beyond ordinary construct ion.  T h e  soil samples  

f rom t h e  a r e a s  closest to t h e  loca t ion  of t h e  f r ench  d ra in  and re in jec t ion  

t r ench  yield no s igni f icant  amoun t s  of volat i le  organic  chemica l s  (VOCs). 

Well w a t e r  s amples  from t h e  area hydrological ly  ups t ream of t h e  loca t ion  of 

t h e  f r ench  drain d o  show low levels  o f  VOCs. With t h e  excep t ion  of o n e  

s a m p l e  which yielded 6 pg/l of 1, l -Dichloroethene,  no wel ls  l oca t ed  hydro- 

logical ly  downs t r eam of t h e  f rench drain h a v e  yielded measu rab le  quan t i t i e s  

of VOCs in t h e  alluvial groundwater .  

I t  is n o t  expec ted  t h a t  exposure  to VOCs would occur  in t h e  a r e a  around t h e  

t r enches  or  at t h e  s tockpi le  of e x c a v a t e d  soil because  t h e y  a r e  in  unconfined 

areas .  During cons t ruc t ion  ac t iv i t i e s ,  moni tor ing  f o r  VOCs will be conducted  

and  any necessary  p ro tec t ive  ac t ion ,  such  as t h e  use  of resp i ra tory  p r o t e c t i v e  

equipment ,  will be t a k e n  as prescr ibed by Hea l th ,  S a f e t y  and  Envi ronment  

personnel  and t h e  J o b  S a f e t y  Analysis  s p e c i f i c  f o r  t h i s  instal la t ion.  
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T h e  e x t e n t  to which workers  m a y  be exposed to VOCs dur ing  f r e n c h  drain o r  

re inject ion t rench  cons t ruc t ion  canno t  b e  accu ra t e ly  assessed  a t  th i s  t i m e  f o r  

t h e  fol lowing reasons: 

Vapor concen t r a t ion  e s t i m a t e s  in  t h e  open  t r e n c h e s  a r e  d i f f icu l t  to 

es tab l i sh  because  all vapor  re leases  will b e  in  unconfined s p a c e s  so t h a t  

buildup i s  unlikely to  occur .  

Dewater ing ,  which will be per fo rmed  pr ior  to ins ta l la t ion  of t h e  drain 

and  re in jec t ion  t rench ,  will l e a v e  an  inde te rminan t  a m o u n t  of  liquids i n  

t h e  soil. 

Unknown r a t e  and dep th  of volat i l izat ion of t h e  VOCs and  t h e  t i m e  

be tween  t r ench  excava t ion  and a n y  e n t r y  i n t o  t h e  t r ench  p reven t  

meaningful  e s t ima t ion  of e i t h e r  vapor  exposures  or d e r m a l  exposures  to 
such  VOCs. 

While soil samples  from borings t aken  in t h e  a r e a  w h e r e  t h e  drain and t r e n c h  

will be ins ta l led  did not  conta in  vo la t i l e  organic  chemica ls ,  s o m e  borings did 

yield measu rab le  leve ls  of low-volatility o rgan ic  chemica l s  which could l ead  

to de rma l  exposures  to workers  during drain instal la t ion.  Es t ima t ions  of 

de rma l  exposure to low vola t i l i ty  o rgan ic  chemica l s  and a t t e n d a n t  carcino-  

gen ic  and  noncarc inogenic  risk e s t i m a t e s  have  been  per formed.  T h e  resu l t s  

of t h e s e  e s t i m a t e s ,  a long  wi th  t h e  d a t a  and assumpt ions  m a d e  a r e  shown in 

Appendix D, Risks  F r o m  Exposures  During Instal la t ion.  A s  m a y  be seen  f r o m  

t h e s e  calculat ions,  risks to workers  f rom de rma l  c o n t a c t  wi th  low-volat i l i ty  

organic  chemica ls ,  e i t h e r  chronic  or acu te ,  a r e  no t  s ignif icant .  Uranium,  t h e  

only r ad ioac t ive  ma te r i a l  d e t e c t e d  above  minimum d e t e c t a b l e  l imi t s  in soil 

borings a n d  w a t e r  s amples  taken  i n  t h e  work area f o r  t h e  drain ins ta l la t ion ,  

and t h e  o t h e r  inorganic  m e t a l s  ident i f ied in  t h e  Risk  Assessment  a r e  not  

readi ly  absorbed  through t h e  skin,  t hus  t h e y  d o  not  p re sen t  a r isk to workers  

f rom de rma l  exposure. 

Radia t ion  surveys have  ind ica ted  t h e r e  a r e  sma l l  i so la ted  a r e a s  of local ized 

s u r f a c e  contaminat ion.  Analyses  of  s u r f a c e  s a m p l e s  have  yielded n o  

plutonium resu l t s  g r e a t e r  t han  5 pCi/gm. EPA i n t e r im  recommenda t ions  d o  
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no t  requi re  ac t ions  to be  t a k e n  when soil contaminat ion  is e f f e c t i v e l y  less 

than  20 pCi/gm. (U.S. Envi ronmen ta l  P r o t e c t i o n  Agency,  Office of  Radia t ion  

Programs,  In te r im Recommenda t ions  on Doses to Pe r sons  Exposed to 

Transuranium E l e m e n t s  i n  t h e  G e n e r a l  Envi ronment  (draft)). E l e v a t e d  leve ls  

of uranium have  been  ident i f ied i n  s u r f a c e  soils, however ,  with measu red  

levels  as high as 3,072 pCi/gm. This  uranium i s  insoluble and h a s  remained  at 

or nea r  t h e  soil s u r f a c e  wi thou t  migra t ing  to t h e  groundwater .  Any  loca l ized  

rad ioac t ive  contaminat ion  will be e x c a v a t e d  and t h e  soil packaged as 
low-level  was te  and shipped to a n  appropr i a t e  disposal s i te .  

T h e  only  pa thway of concern  f o r  e i t h e r  workers  or t h e  genera l  public" would 
be inhalat ion of  fugi t ive  dusts  g e n e r a t e d  during t h e  excavat ion .  Dus t  con t ro l  

measu res  would b e  employed  to l i m i t  such exposures .  Nonetheless ,  e s t i m a t e s  

have  been  m a d e  to es tab l i sh  a leve l  of soil con tamina t ion  t h a t  could l ead  to 

resp i ra tory  con t ro l  measures  f o r  workers  as wel l  as exposure  leve ls  f o r  

m e m b e r s  of t h e  gene ra l  publ ic  a t  t h e  nea res t  o f f - s i t e  locat ion.  A s  shown in 

Appendix D, soi l  contaminat ion  would have  to r e a c h  a n  a v e r a g e  leve l  of 
1 x 10 pCi uranium/gram of soil be fo re  uranium exposure  would b e  of 

concern  a t  a i rborne  dust  loading of 10 mg/m ( t h e  OSHA l imi t  f o r  nuisance 

dusts). As i s  also shown in  Appendix D,  even  if enough uranium-contaminated  
3 dus t  were  to be stirred up to main ta in  a n  a v e r a g e  dust  loading of 10 mg/m 

ove r  a n  a r e a  f o u r  m e t e r s  high and  t e n  m e t e r s  long, o f f s i t e  uranium 

concen t r a t ions  would s t i l l  be abou t  a f a c t o r  of 10 less t h a n  t h e  maximum 

permissible  concen t r a t ion  of uranium (234, 235, or 238 in a n y  mixture)  in air 
for  release to uncontrol led areas, assuming no  dus t  s e t t l i ng  o v e r  t h e  1.9 km 
d i s t ance  to t h e  closest o f f s i t e  locat ion.  

4 

3 

No i m p a c t  f rom chemica l  t ox ic i ty  of t h e  uranium in fugi t ive  dus ts  i s  
e x p e c t e d  because  no soluble f o r m s  of t h e  uranium would remain  a t  t h e  soil 
sur face .  

* Throughout  th i s  r epor t ,  t h e  t e r m  "general  public" has  a special  and very  
restricted meaning. In o rde r  to e s t i m a t e  t h e  max imum exposure  or r isk to 
persons outs ide  of t h e  R F P  site, all e s t i m a t e s  a r e  based on  exposure to a 
person s t ay ing  at t h e  site boundary (or whereve r  t h e  a i r  concen t r a t ion  would 
be t h e  g r e a t e s t )  f o r  24 hours  e a c h  day,  365 days  e a c h  yea r ,  f o r  t h e  dura t ion  
of t h e  ope ra t ion  or  t h e  remedia l  ac t ion  (see also Appendix 5). 
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A new source  wel l  will be drilled a b o u t  15 feet f rom t h e  ex is t ing  we l l  n u m b e r  

9-74. P r i o r  to drilling of t h e  well, t h e  a r e a  i n t o  which t h e  well will be  dr i l led 

will be dewa te red  using wel l  9-74. T h e  d a m p  soils removed during t h e  

drilling ( e s t ima ted  to b e  t h r e e  cubic  yards)  will b e  s p r e a d  on  t h e  s u r f a c e  of 

t h e  surrounding soil. 

Because  most  of t h e  con tamina ted  w a t e r  will have been  removed during t h e  

dewa te r ing  b e f o r e  t h e  well-drilling begins  and t h e  soil will b e  exposed  in a n  

unconfined area, V O C  exposure f r o m  t h e  air will be small. The  analysis  of 

r isks  f rom de rma l  exposure  to soil-borne Bis(2-ethylhexy1)phthate i n  t h e  soil 

descr ibed in  A p p e n d i x D  used t h e  maximum recorded  concen t r a t ion  of t h e  

chemica l  in t h e  analysis  of  non-carcinogenic  risk. Because  t h e  non- 

carc inogenic  risks a r e  based en t i r e ly  on t h e  maximum exposure  level ,  t h e  

non-carcinogenic  r isks  to workers  during dr i l l ing ope ra t ions  will no t  b e  

g r e a t e r  t han  those  ca lcu la ted  in  Appendix D. Carc inogen ic  risks a r e  based 

bo th  on exposure  leve l  a n d  per iod  of exposure. Although t h e  exposure  leve ls  

in wel l  drilling m a y  be t h e  maximum concen t r a t ion  observed (which i s  2.6 

t i m e s  higher t h a n  t h e  a v e r a g e  concen t r a t ion  used i n  Appendix D for t h e  

carc inogenic  r isk analysis), t h e  total carc inogenic  risks f rom t h e  we l l  drilling 

will b e  less  t h a n  those  ana lyzed  i n  Appendix D because  t h e  per iod of exposure  

will be much s h o r t e r  ( twenty  t i m e s  less t han  t h e  exposure  per iod f o r  f r e n c h  

drain ins ta l la t ion  assuming t h r e e  days  to drill t h e  well). Monitor ing will b e  

conducted  during t h e  wel l  drilling as required b y  t h e  J o b  S a f e t y  Analysis, a n d  

Hea l th ,  S a f e t y ,  and  Envi ronmenta l  r ep resen ta t ives  will p rescr ibe  f u r t h e r  

worker  pro tec t ion  act ions.  

Exposure to workers  instal l ing t h e  piping to t h e  t r e a t m e n t  p l an t  f rom 

col lec t ion  points  is not  a hea l th  haza rd  because  t h e  piping is to b e  bur ied  

above  t h e  leve l  of t h e  w a t e r  t ab le ,  because  soil s a m p l e  ana lys i s  did n o t  

i nd ica t e  vo la t i l e  organic  chemica ls ,  and  because  t h e  leve ls  o f  low-volat i l i ty  

o rgan ic  chemica l s  d o  not  exceed  those  used i n  t h e  ana lys i s  for t h e  f r e n c h  

drain t r ench  excava t ion  which yielded ins igni f icant  risk e s t ima tes .  

During construction/installation of t h e  proposed ac t ion ,  exposures  to t h e  

genera l  public would b e  l imi ted  to t h e  possibility of exposure  to a i rbo rne  

vola t i le  o rgan ic  chemica l  vapors re leased during t h e  excava t ion  f o r  t h e  
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f r ench  dra in  and re in jec t ion  t r e n c h  ins ta l la t ion  or  f r o m  off-gassing of w a t e r  

withdrawn during dewa te r ing  ope ra t ions  a s soc ia t ed  with t h e  drain instal la-  

tion. Dust  con t ro l  procedures  will e l imina te  a n y  r isks  to t h e  gene ra l  public 

f r o m  low-volatility o rgan ic  chemica ls ,  inorganics ,  or uranium ( the  only 

radionucl ide ident i f ied)  th rough exposure  to fugi t ive  dusts. Because  t h e  

l iquids  f r o m  d e w a t e r i n g  d o  no t  inc lude  t h e  sou rce  well, t h e  concen t r a t ion  

levels  in t h e  dewa te r ing  f luids  will be less t h a n  t h o s e  used f o r  analysis  of 

e i t h e r  rout ine  ope ra t ion  or acc iden t  condi t ions a n d  need  not  b e  ana lyzed  

fu r the r .  

As  noted  in  t h e  Feas ib i l i ty  Study,  i t  i s  e s t i m a t e d  t h a t ,  fol lowing t h e  in i t ia l  

pump-down, t h e  liquid yield f rom t h e  f r e n c h  drain would b e  a b o u t  two  gallons 

per  minute .  As  a conserva t ive  e s t i m a t e  of t h e  sou rce  t e r m  for VOC vapor  

re leased  f rom t h e  t r ench  during cons t ruc t ion ,  i t  i s  a s sumed  t h a t  e v e n  wi th  

dewa te r ing  opera t ions ,  t h e r e  wil l  be a vapor  r e l ease  equiva len t  to c o m p l e t e  
off-gassing of vapor s  f rom two  gallons of wa te r  p e r  minute. T h e  concen-  

t r a t ion  of VOCs in t h e  w a t e r  is a s sumed  to be  equal  to t h e  a v e r a g e  of t h e  

well w a t e r  s amples  taken  in  t h e  a r e a s  closest to and hydrological ly  ups t r eam 

of t h e  t r e n c h  locat ion.  T h e  methods  used to e s t i m a t e  t h e  risks to non- 

workers  a s soc ia t ed  with th i s  re lease  pa th  a r e  descr ibed  in  Appendix A. T h e  

risk e s t i m a t e s  a r e  summar ized  in T a b l e  5.5.1-1. 

5.5.2 Rout ine  Opera t ion  

During rout ine  opera t ion  of t h e  w a t e r  t r e a t m e n t  faci l i ty ,  ope ra t ing  personnel 

m a y  b e  exposed  to low concen t r a t ions  o f  VOCs. I t  is e x p e c t e d  t h a t  such  

exposure will n o t  exceed  two  hours pe r  day  f o r  f ive-day  weeks.  T h e  w a s t e  

t r e a t m e n t  process  i s  a closed sys t em,  so l a rge  volumes  of u n t r e a t e d  w a t e r  

a r e  not  ava i lab le  to produce VOC vapors  within t h e  building. T h e  

W / p e r o x i d e  t r e a t m e n t  does  not  c o n c e n t r a t e  t h e  hazardous  mater ia l s .  

Exposures, t h e r e f o r e ,  c a n n o t  involve sources  of g r e a t e r  concen t r a t ion  t h a n  

t h e  co l l ec t ed  liquids. T h e  only normal  exposure  to e i t h e r  vapor s  or c o n t a c t  

would be due  to minu te  leaks  in sys tem plumbing pr ior  to t r e a t m e n t ,  o r  

during sampling or maintenance .  Vapor exposures  will b e  cont ro l led  with 

a d e q u a t e  vent i la t ion  of t h e  w a t e r  t r e a t m e n t  building. C o n t a c t  exposures  will 

be cont ro l led  as spec i f ied  in  t h e  Opera t iona l  S a f e t y  Analysis (OSA) f o r  

ope ra t ing  t h e  fac i l i ty .  
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T h e  inorganic  chemica ls ,  including uranium, a r e  n o t  vo la t i l e  and a r e  n o t  
readi ly  absorbed  through t h e  skin. Only o r a l  i n t a k e  p resen t s  any  s igni f icant  

po ten t ia l  concern.  Possible accumula t ions  from minor  leaks  or spills will be 

cont ro l led  to low levels  by  ordinary good housekeeping p r a c t i c e s  and as 
specif ied in  t h e  Opera t iona l  S a f e t y  Analysis. Ion exchange  res ins  could 

conta in  higher concen t r a t ions  o f  inorganic  chemica ls ,  b u t  t h e s e  would not  b e  

readi ly  ava i lab le  f o r  t r ans fe r  off t h e  resins  (until t hey  are subjec ted  to t h e  

r echa rge  chemicals). A s  descr ibed  previously, handling r echa rge  chemica l s  as 

wel l  as t h e  w a s t e  br ines  a s soc ia t ed  wi th  resin r echa rge  wi l l  be s imilar  to 

o t h e r  opera t ions  cur ren t ly  pe r fo rmed  at t h e  plant  and  will b e  governed  by t h e  
Opera t iona l  S a f e t y  Analysis. 

Water re turned  to t h e  alluvium will m e e t  t h e  appl icable  w a t e r  s tandards  for  

e a c h  of  t h e  inorganic  chemica l s  of concern  unless  i t  i s  d e m o n s t r a t e d  by t h e  

background cha rac t e r i za t ion  s tudies  t h a t  t h e  l eve l s  of inorganic  chemica l s  
a re  within t h e  r a n g e  of na tura l  background f o r  t h e  a r e a  and  h e n c e  are n o t  

being increased  b y  ac t iv i t i e s  a t  t h e  881 Hil ls ide Area .  

Four  pa thways  have  been  iden t i f i ed  f o r  VOCs t h a t  might  i m p a c t  non-workers. 

T r a c e  amoun t s  of  VOC's m a y  be p resen t  in t h e  t r e a t m e n t  building vent i la t ion  
exhaust .  In rout ine  opera t ions ,  t h i s  might  inc lude  VOCs f r o m  m i n u t e  l e a k s  in  

t h e  plumbing or VOCs  re leased during sampl ing  or m a i n t e n a n c e  of t h e  
sys tem.  Such  re leases  a r e  m u c h  less t h a n  t h e  of fgass ing  f r o m  t r e a t e d  

e f f luen t  (see n e x t  paragraph). 

Smal l  amoun t s  of VOCs m a y  rema in  in t h e  t r e a t e d  e f f luen t .  Although th i s  

e f f luen t  is to b e  re turned  to t h e  al luvium, s o m e  vapor s  m a y  e s c a p e  through 

t h e  e f f luen t  surge  t a n k  vent .  In order to make  a n  upper-bound e s t i m a t e  of 

t h e  r i sks  a s soc ia t ed  with th i s  pa thway,  i t  was  conserva t ive ly  assumed t h a t  

100% of t h e  VOCs  remain ing  in t h e  t r e a t e d  e f f l u e n t  a r e  re leased  to t h e  air .  
T h e  r i sks  a s o u a t e d  wi th  th i s  exposure  rou te  were  c a l c u l a t e d  using t h e  

techniques  descr ibed  i n  Appendix A and are summar ized  in  T a b l e  5.5.2-1. 

T h e  inf luent  co l lec t ion  t anks  are to b e  vented  to t h e  a t m o s p h e r e  which m a y  

lead  to t h e  release of V O C  vapors pr ior  to w a t e r  processing. T h e  me thods  
used to e s t i m a t e  t h e  r isks  a r e  descr ibed  i n  Appendix A and  t h e  ca lcu la t ion  of 
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t h e  sou rce  concen t r a t ion  used is descr ibed  in  Appendix  C. T h e  risk e s t i m a t e s  

are summar ized  i n  Table  5.5.2-2. 

T h e  f o u r t h  pa thway involves  vola t i le  o rgan ic  chemica l s  t h a t  remain  in t h e  

w a t e r  re turned  to t h e  alluvium. In o r d e r  to e s t i m a t e  risks f r o m  this  possible 

exposure pa thway,  i t  was  assumed t h a t  t h e  w a t e r  is r e tu rned  to t h e  alluvium 

at t h e  ope ra t iona l  re lease  l imi t s  on t h e  processed  wa te r  a n d  t h a t  no  

volat i l izat ion o c c u r s  in t h e  e f f luen t  surge tank. I t  is fu r the r  assumed t h a t  

t h e r e  is no dilution o r  o t h e r  physical or chemica l  mechanism o p e r a t e  to 

reduce  t h e  VOC concen t r a t ions  before  exposure  o c c u r s  as descr ibed  in  t h e  

Risk Assessment  f o r  t h e  Scenar io  8. I t  i s  assumed t h a t  t h e  exposure  o c c u r s  

for  t h e  ful l  e s t i m a t e d  l i f e t i m e  of t h e  remedia l  ac t ion ,  i.e., for th i r ty  years .  

E s t i m a t e s  w e r e  m a d e  of t h e  risks, bo th  l i f e t i m e  ca rc inogen ic  and non- 

carc inogenic  f o r  adu l t s  and  ch i ldren  b y  applying t h e  r a t i o  of t h e  assumed 

processed  w a t e r  re lease  concen t r a t ion  to t h e  Scena r io  B concen t r a t ions  to 

t h e  risk f a c t o r s  for  bo th  a d u l t s  and chi ldren.  T h e  adu l t  carc inogenic  r isk w a s  

also reduced  to accoun t  f o r  t h e  reduced  t i m e  of exposure  f r o m  sixty-f ive 

years  to t h i r t y  years  of exposure  as a n  adul t .  The  child carc inogenic  r isk 

inc ludes  f ive  yea r s  as a child and  twenty-f ive yea r s  as a n  adult. T h e  non- 

carc inogenic  risks are c o r r e c t e d  only  f o r  d i f f e rences  i n  exposure  concen- 

t ra t ion.  T h e  resul ts  of  t h e s e  ca lcu la t ions  a r e  summar ized  in  Table  5.5.2-3. 

These  r isk e s t i m a t e s  a r e  very  conserva t ive  s ince  t h e y  a s sume  no  volatili- 

za t ion  fol lowing processing a n d  no di lut ions f r o m  surf  ace w a t e r  r echa rge  to 

groundwater  . 

T h e  proposed a c t i o n  t r e a t s  t h e  w a t e r ,  n o t  t h e  soil in t h e  SWNLUs. For th is  

reason, when t h e  liquid contaminat ion  leve ls  have  dec reased  adequate ly  to 

pe rmi t  t e rmina t ion  of t h e  t r e a t m e n t ,  t h e  soil may  still conta in  s o m e  

hazardous  chemica ls  pr imar i ly  low-volatility organics. However ,  as demon- 

s t r a t e d  in t h e  R i sk  Assessment ,  none  of t h e  soil pathways leads to a 

s ignif icant  risk, e i t h e r  to carc inogenic  or non-carcinogenic  h e a l t h  e f f e c t s .  

T h e  total l i f e t ime  carc inogenic  risk f o r  all soil-bound pa thways  is 4.37 E-7 
for t h e  maximal ly  exposed  individual  in  t h e  worst-case scenario.  N o n e  of  t h e  

H e a l t h  E f f e c t  C r i t e r i a  a r e  exceeded  for any of t h e  soil pathways in t h e  

worst-case scena r io  thus  keeping  noncarc inogenic  risks below a c c e p t a b l e  

limits. 

5- 13 



W 
A 
a 
4 
I- 
d 
W 
I- 
d s 
rrl z 
I- 
O 
I- 
CI 
W z 
d 
3 
I- 
W 
d 
d 
W 
I- 
d 

m 9  
' a  
y w  
? W  * m  
a , w  

g , "  
z 0 
d 
L L  

0 
2 m 
3 
a 
A 

v\ 

2 
W 
Z 
W 
U 
W z 
I- 
O 
I- 
v, 

9 
d 

8 m 

": 

T 
W 
v) 

d 

8 
a- 

": 
W 
w 
-.I 

3 

(Y 

T 
W 
m 
d 

3 

9 

W 
0 

cr\ 

Q, 
C 
a, 

a, 
5 

2 

N- 

g 
U 
5 
4 

8 
h 

": 

3 

W 
00 

00 

8 m 

": 

r; 

W 
0 
4 

N 

LA 

a'. 
rr\ 

m 

3 

9 
W 
0 

u\ 

a, 
C 
0 
I: 
Q, 

0 

U 

c, 

El 
2 
0 
.-.I 

3 

d 
n 

8 
h 

d z 

8 m 

< z 

N 
ui 
o\ 

m 2 

3 

9 
W 
0 

v\ 

a, 
C 
a, 
J= 
Q, 
' 

2 
Q 
Y. 

U 

I 

.-.( 

4 
I 

c, 

8 m 

'4 

'9 

u 
N 

b 

8 
4 

'4 w 
3 

2 

N 

u; 
h 

N 
=? 

"I\ 

9 
W 
0 

v\ 

a, 
C 
a, 

a, 
5 

2 g 
V 
Id 

a, 
I- 

L 
c, 

f 

"! 

w 
o\ 

d 

f 

9 

W 
v) 

d 

L. 

c, 
a, 

'0 
a, 
v) 
v) 
a, 
U 

a 
C 
0 

2 

m 
c, 

2 .d - 

.-.I 
c-' 
(d - ! i  Id 

+ o  0 
I- 

d 

N 
a- 
a, z 
2 
Q 
00 
00 m 
d .. 
3 

Id 
C 
0 
.-.I ' s 
i: 
a, 
C 
c, 

U 

4 -.( 

$ 

2 
Y 
U 

N 

2 

2 

ti 
I- 
a, 
c, 

.-.I 
c, 

d 
Y, 
.-l 

d 
U 
.d 

5-14 



5.6 ACCIDENTAL EXPOSURES 

Any acc iden t s  which might  occur  during t h e  cons t ruc t ion  phase of t h e  

proposed ac t ion  a r e  t h o s e  typ ica l  of smal l  excava t ion  or cons t ruc t ion  

ac t iv i t ies .  While such  a n  acc iden t  m i g h t  l ead  to personnel  contaminat ion  

f rom con tamina ted  g roundwate r  or soils, none  o f  t h e  hazardous  m a t e r i a l s  

have  b e e n  ident i f ied in  concen t r a t ions  immedia t e ly  injurious to hea l th .  T h e  

J o b  S a f e t y  Analysis (JSA) will ident i fy  p reven t ive / co r rec t ive  ac t ions  and  t h e  

pa r t i e s  responsible  for e a c h  bas i c  job. Workers will be f ami l i a r  wi th  t h e  JSA 

and  a copy of it will b e  ava i lab le  at t h e  work site. I t  i s  not e x p e c t e d  t h a t  

such acc iden t s  would have  a n  i m p a c t  on non-occupational workers .  N o  

cred ib le  acc iden t  would i n c r e a s e  V O C  vapor  concen t r a t ion  leading  to 

exposure of e i t h e r  workers  o r  non-workers. 

During t h e  rout ine opera t ion ,  accidents t h a t  would i m p a c t  e i t h e r  

occupat iona l  o r  non-occupat ional  individuals would inc lude  f i r e s  or m a j o r  

spills of con tamina ted  mater ia l .  Because  all of  t h e  haza rdous  m a t e r i a l  is 
t r e a t e d  in  w a t e r  wi thout  increasing contaminat ion  concen t r a t ion ,  fires would 

b e  an  industr ia l  haza rd  b u t  would not  produce spec ia l  haza rds  to workers  o r  

produce a i rborne  releases t h a t  would b e  s igni f icant  f o r  t h e  non-occupat ional  

population. 

Spills of un t r ea t ed  w a t e r  within t h e  t r e a t m e n t  building would c r e a t e  t h e  

po ten t i a l  f o r  s h o r t  durat ion inc reased  a i rbo rne  re leases  o f  VOCs. U p t a k e  of  

con taminan t s  by workers  involved in t h e  cleanup would b e  control led by 

following t h e  Opera t iona l  S a f e t y  Analysis. Exposure of  workers  to inorganic  

ma te r i a l s  and uranium will be cont ro l led  b y  contaminat ion  cont ro l  measu res  

i n  t h e  Opera t iona l  S a f e t y  Analysis  a n d  as prescr ibed  by  Hea l th ,  S a f e t y ,  a n d  

Environmental  personnel. 

T h e  most  s eve re  c red ib le  acc iden t  wi th  poten t ia l  for  t h e  exposure  of 

non-workers  would b e  t h e  r u p t u r e  of o n e  of  t h e  15,000-gallon in f luen t  t a n k ,  

re leasing i t s  c o n t e n t s  to t h e  pad  on which  i t  is loca ted ,  w i t h  t h e  subsequent  

off-gassing of  t h e  liquid conten ts .  Spread  of  t h e  w a t e r  would be  confined to 

t h e  pad by t h e  dike surrounding t h e  pad. O t h e r  acc iden t s ,  s u c h  as a pipe 

rup tu re ,  would release t h e  t a n k  c o n t e n t s  m o r e  slowly, decreas ing  t h e  a c u t e  

risks, and  leaving  t h e  carc inogenic  risks unchanged. Appendix A descr ibes  
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t h e  techniques  used to e s t i m a t e  t h e  risks assoc ia ted  w i t h  th i s  t y p e  of 

acc iden t  whi le  Appendix C descr ibes  t h e  e s t ima t ion  of  t h e  liquid s o u r c e  t e r m  

used. T h e  r a t e  of off-gassing f r o m  t h e  spilled liquid i s  very  d i f f icu l t  to 

de termine .  S ince  carc inogenic  r i sks  a r e  based  o n  t h e  total uptake ,  t h e  r a t e  

of r e l e a s e  is n o t  s ign i f icant .  The  H e a l t h  E f f e c t  C r i t e r i a  are specif ied f o r  

dai ly  uptakes. If i t  is assumed t h a t  all t h e  dissolved VOCs a r e  re leased to t h e  

a i r  ove r  t h e  f i r s t  twenty-four  hours  and  t h a t  t h e  non-worker  u p t a k e  ex tends  

o v e r  t h e  s a m e  per iod,  any  r e l ease  r a t e  m a y  b e  used wi thout  changing t h e  risk 

es t imat ion .  I t  is a s sumed  t h a t  t h e  liquid i s  re leased  at 10.417gpm (15,000 

gallons in 24 hours)  i n  t h e  r i sk  calculat ions.  Table  5.6-1 s u m m a r i z e s  t h e  

e s t i m a t e d  risks ca l cu la t ed  using t h e  techniques  descr ibed  in  Appendix A. 

5.7 COMMITMENT OF RESOURCES 

T h e  scope  of t h e  proposed ac t ion  is s m a l l  and t h e  r e sources  (mater ia l /  

manpower)  for cons t ruc t ion  and  ope ra t ion  will l ikewise b e  small. N o  

signif icant  c o m m i t m e n t s  of  valuable  resources  a r e  involved. 

With t h e  excep t ion  of  t h e  land  area, all of t h e  cons t ruc t ion  a n d  ope ra t ion -  

r e l a t ed  m a t e r i a l  will be i r r evocab ly  c o m m i t t e d  to t h e  imp lemen ta t ion  of t h e  

remedia l  action. Most of  t h e s e  resources  are normal ly  consumed at  t h e  plant  

at a r a t e  which m a k e s  t h e  requi rements  o f  t h e  remedia l  ac t ion  insignif icant .  

While t h e  resins  and  associated recha rge  chemica l s  m a y  o r  m a y  not  be s imi la r  

to resins  and  chemica l s  a l r e a c h  in  use a t  t h e  RFP, i t  is e x p e c t e d  t h a t  t h e  

resins a n d  recharge  chemica ls  will b e  readi ly  ava i lab le  f r o m  o f f s i t e  sources  

and t h a t  t h e  vo lume  of both resins and  r echa rge  chemica l s  used will n o t  c a u s e  

s igni f icant  sho r t ages  in  t h e  business community.  T h e  hydrogen peroxide and  

t h e  u l t rav io le t  l amps  are widely ava i lab le  ou t s ide  of t h e  p l a n t  and d o  n o t  

r ep resen t  a s ignif icant  cost o r  ava i lab i l i ty  problem. 

T h e  resources  i r revocably  and i r r e t r i evab ly  c o m m i t t e d  to  th i s  a c t i o n  are no t  

su f f i c i en t  to cause  changes  to t h e  background supply  and  consumpt ion  

pa t t e rns  . 
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5.8 TRANSPORTATION IMPACTS 

Human  hea l th  i m p a c t s  normally inc ident  to t r anspor t a t ion  inc lude  l a t e n t  

e f f e c t s  associated with vehic le  pollution in addi t ion  to t r a u m a t i c  in jur ies  a n d  
f a t a l i t i e s  resu l t ing  f r o m  acc idents .  

Normal  t r anspor t a t ion  i s  a s soc ia t ed  with inc remen ta l  pollution f r o m  engine  

emissions, fug i t i ve  dust  genera t ion  i n  t h e  vehicle's wake, and  p a r t i c u l a t e s  
f rom tire wear .  T h e  t a b l e  below p resen t s  e s t i m a t e s  of r i sk  (Rao,  1982) 

resul t ing f rorn t ruck  a n d  ra i l  t ranspor ta t ion .  Unce r t a in t i e s  are as soc ia t ed  

wi th  pollution emission r a t e s  and a tmosphe r i c  dispersion behavior .  To 

compensa te  f o r  t h e s e  uncer ta in t ies ,  t h e  ana lys i s  u t i l i zed  conserva t ive  

e s t i m a t e s  f o r  de te rmining  pollution hea l th  e f f e c t s .  Tabula ted  acc iden t  

i m p a c t s  are a v e r a g e  va lues  o v e r  all population zones (urban, suburban ,  rura l )  

and a r e  der ived f r o m  D e p a r t m e n t  o f  Transpor t a t ion  na t ionwide  statistics. 

H e a l t h  E f f e c t s  pe r  Ki lometer  
TranSDOrtatiOn 

Source  i o d e  LCFs* Injuries Fatalities 

Pol lu tan ts  Truck  1.0 E-7 
(urban only) 

Rai l  1.3 E-7 
(urban  only) 

Accidents  Truck  5.1 E-7 3.0 E-8 

Rail 4.6 E-7 3.4 E-8 

* L C F s  r ep resen t  l a t e n t  f a t a l i t i e s  resul t ing f r o m  inc remen ta l  vehic le  pollution. 

T h e  proposed ac t ion  does  not  involve e i t h e r  on-site or off -s i te  sh ipmen t  of 

con tamina ted  m a t e r i a l s  and  consequent ly  wil l  n o t  h a v e  any  poten t ia l  i m p a c t s  

a s soc ia t ed  with t h e  t ranspor ta t ion  of contaminants .  Excava ted  soils are to 

be dis t r ibuted o v e r  t h e  i m m e d i a t e  a r e a  of t h e  remedia l  ac t ion  site and  will 

not  require  sh ipmen t  to a n o t h e r  locat ion.  If, during cons t ruc t ion  ac t iv i t ies ,  

a r e a s  of loca l ized  rad ioac t ive  contaminat ion  a r e  ident i f ied  and  e x c a v a t e d  as 
discussed in 5.5.1, t h e  a s soc ia t ed  i m p a c t s  due  to t r anspor t a t ion  of  t h e  

excava ted  m a t e r i a l  would be  essent ia l ly  t h e  s a m e  as descr ibed  in  p a r t  6.8.3 
of th i s  report. I t  i s  not  an t i c ipa t ed  t h a t  m o r e  than  a single sh ipmen t  would 
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be involved so t h e  a t t e n d a n t  risks would not  p re sen t  a s igni f icant  impac t  t o  

t h e  public. 

T h e  proposed ac t ion  will involve t r anspor t a t ion  ac t iv i t i e s  during t h e  

cons t ruc t ion  phase as well as during subsequent  operat ion.  All sh ipmen t s  a r e  

an t i c ipa t ed  to b e  b y  t r u c k  and  o r ig ina t e  wi th in  t h e  Denver  me t ropo l i t an  a r e a  

a n d  within a 50-mi le  radius  of  t h e  p lan t  site. Cons t ruc t ion  m a t e r i a l s  to b e  

brought  on-si te  inc lude  process  t r e a t m e n t  components ,  d ra in  rock  (7,334 yd ), 

s y n t h e t i c  l iners  f o r  t h e  f r ench  drain (5,500 yd ), c o n c r e t e  sumps,  pumps,  

piping, and  assoc ia ted  equipment .  T h e  de l ivery  of t h e s e  ma te r i a l s  will 

require  approximate ly  520 truckloads o v e r  a two-month  period. T h e  resul t ing 

t ranspor ta t ion  i m p a c t s  will be small ,  as seen f r o m  hea l th  e f f e c t  e s t i m a t e s  

(Rao, 1982). From t h e  estimates i t  c a n  be concluded t h a t  one  f a t a l i t y  will 

resu l t  in approx ima te ly  5 million mi les  of t ravel .  This  is equ iva len t  to  50,000 

round t r i p  t ruck  sh ipmen t s  to t h e  P l a n t  f rom t h e  Denver  me t ropo l i t an  a r e a  

having a maximum one-way d i s t ance  of 50 miles .  T h e  i n c r e a s e  in site t r a f f i c  

will b e  not iceable ,  b u t  will b e  of s h o r t  duration. Ex te rna l  to t h e  p lan t  

boundary t h e  i n c r e a s e  in  t r a f f i c  leve l  will n o t  be not iceable .  

3 

2 

Normal  ope ra t ion  will requi re  per iodic  de l ivery  of hydrogen peroxide.  

Maximum process t r e a t m e n t  consumpt ion  i s  expec ted  to r e a c h  a peak  of 

2,200 gallons annually. Del iver ies  will be s p r e a d  o u t  o v e r  t h e  cour se  of t h e  

year  and will l ikely be handled by one  of  t h e  ex is t ing  plant  chemica l  

suppliers. T ranspor t  and  handling of hydrogen peroxide (classified as a n  

oxidizer  in DOT regulat ions)  will be in  a c c o r d a n c e  wi th  appl icable  regulat ions 

and  procedures. T h e  ve ry  smal l  number  of sh ipmen t s  involved will resul t  in 

a n  insignif icant  i m p a c t  to h u m a n  heal th .  

Normal  ope ra t ion  will also involve per iodic  de l ivery  of r echa rge  chemica l s  

for  t h e  ion exchange  resins and  possibly in f r equen t  sh ipmen t s  of r e p l a c e m e n t  

resins. T h e r e  is no d i r e c t  e x p e r i e n c e  with t h e  use  of  t h e  resins f o r  t r e a t m e n t  

of t h i s  w a t e r  source,  so no e s t i m a t e s  of useful l i f e  of t h e  resins o r  r echa rge  

f r equency  h a v e  been  performed.  T h e  vo lume  of w a t e r  to b e  processed  a n d  

expec ted  a v e r a g e  concen t r a t ions  of inorganic  chemica l s  are bo th  modes t .  I t  

is e x p e c t e d  t h a t  t h e  number  of sh ipments  requi red  will be  smal l  a n d  will 

resu l t  in a n  insignif icant  i m p a c t  to human  heal th .  
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5.9 CUMULATIVE IMPACTS 

Rout ine  w a t e r  processing a r i s ing  f r o m  t h e  t r e a t m e n t  of VOCs would c r e a t e  

no  s ignif icant  solid wastes. T h e  liquid and  gaseous r e l eases  will b e  

insignif icant  o r  unde tec t ab le .  None of  t h e  m a t e r i a l s  t h a t  m a y  be  r e l eased  

a r e  e x p e c t e d  t o  b e  c o n c e n t r a t e d  by any na tura l  process. The re fo re ,  releases 

f rom w a t e r  t r e a t m e n t  will n o t  a d d  to any  o t h e r  p lan t  re leases  to have  a 

cumula t ive  e f f e c t .  T h e  reprocessing of res in  r e c h a r g e  w a s t e  br ine  will resu l t  

in a n  inc rease  in  load  on t h e  e v a p o r a t o r  at Building 374 as well as a d d  to t h e  
solids produced by th i s  evapora tor .  Ne i the r  effect, however ,  i s  s ign i f icant  

compared  to t h e  cu r ren t  loading and o u t p u t  of t h e  evapora to r ,  n o r  a r e  t h e  
types  of liquids inpu t  o r  solids ou tpu t  e x p e c t e d  to be s igni f icant ly  impacted .  

When t h e  res ins  need to be  rep laced  or  removed at  t h e  comple t ion  of 

processing,  t h e y  will add a n  ins igni f icant  a m o u n t  to t h e  c u r r e n t  solid w a s t e  to 

be disposed of at t h e  plant .  None of t h e  chemica l s  to be  co l l ec t ed  on t h e  ion 

e x c h a n g e  resins a r e  def ined  as haza rdous  m a t e r i a l s  and  uranium accum d a t i o n  

on t h e  resins  i s  n o t  expec ted  to exceed  e x e m p t  quant i t ies  by weight ,  SO 

shipping t h e  exhaus ted  resins is not  e x p e c t e d  to c a u s e  any  spec ia l  conce rns  or  

require  special  controls. T h e r e  will be s o m e  red i rec t ion  of f low frorn t h e  

881 Building foundat ion  drain t h a t  cu r ren t ly  i s  re leased  to t h e  south  

i n t e r c e p t o r  d i t c h  to be  r e tu rned  to Woman C r e e k  v ia  t h e  alluvium through 

t h e  re in jec t ion  t r ench  fol lowing t r ea tmen t .  This  would not ,  however ,  c r e a t e  
a s ignif icant  i m p a c t  on t h e  capabi l i ty  of t h e  i n t e r c e p t o r  d i t c h  to pe r fo rm i t s  

designed func t ion  nor will t h e  impac t  on Woman C r e e k  be s ignif icant .  

I t  is e s t i m a t e d  t h a t  two  workers  will be involved f o r  approx ima te ly  t w o  hours  

p e r  d a y  in  rout ine  opera t ion  and  ma in tenance  of  t h e  w a t e r  t r e a t m e n t  fac i l i ty .  

This  will have  a negl igible  i m p a c t  on t h e  workload of t h e  ord inary  p lan t  

workforce. In  rout ine  ope ra t ion ,  t h e s e  workers  will not  b e  exposed  to a n y  

leve ls  of VOCs t h a t  would r e s t r i c t  t hem f r o m  o t h e r  ass ignments  at t h e  Rocky  
Flats Plan t .  

Cons t ruc t ion  ac t iv i t i e s  will r e su l t  in increased vehicular  t r a f f i c ,  eng ine  

emissions,  a n d  workers  on-site. T h e  1980 Rocky  Flats P l a n t  Env i ronmen ta l  
Impac t  S t a t e m e n t  notes  a year ly  loading of 300 addi t iona l  cons t ruc t ion  

personnel on average .  T h e  number  of personnel required f o r  t h e  proposed 
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ac t ion  will be a n  insignif icant  port ion of t h i s  assumed yea r ly  cons t ruc t ion  

loading. 

Excavat ion  f o r  t h e  f r e n c h  drain m a y  s u r f a c e  s m a l l  amoun t s  of VOC- 
con tamina ted  soils, as discussed in  sec t ion  5.5. T h e  a i r ing  of  such  soils will 

c r e a t e  tern porary low-level  releases of c o n t a m i n a n t  vapors  to t h e  

a tmosphere .  Monitor ing will b e  pe r fo rmed  at t h e  pile in a c c o r d a n c e  to t h e  

J o b  S a f e t y  Analyses. I t  is unlikely t h a t  a n y  measu rab le  concen t r a t ions  of 

vapor  will b e  found s i n c e  t h e  pile will be in a n  unconfined air space .  T h e  

a m o u n t  of vapor thus re leased  wil l  be a n  insignif icant  addi t ion  to t h e  t o t a l  
re leases  f rom t h e  p lan t  site. 

T h e  w a t e r  t r e a t m e n t  f ac i l i t y  i s  to b e  instal led in a pre-exis t ing s t r u c t u r e ,  
and  no addi t ional  l a n d  will b e  required. Loca l  t r a f f i c  m a y  b e  t empora r i ly  

disrupted by t h e  t renching  for  underground piping f r o m  col lec t ion  poin ts  to 
t h e  w a t e r  t r e a t m e n t  faci l i ty .  These  disrupt ions would b e  s h o r t  (a day)  a n d  

occur  in low t r a f f i c  areas. 
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6.0 ENVIRONMENTAL EFFECTS OF ALTERNATIVES 

6.1 TRANSPORTATION OVERVIEW 

Major quant i t ies  of ma te r i a l s  to be shipped f o r  e a c h  a l t e r n a t i v e  r e t a ined  f o r  

envi ronmenta l  a s ses smen t  eva lua t ion ,  as well as a summary  of  r e l a t ed  

t ranspor ta t ion  ac t iv i t i e s ,  are presented  i n  T a b l e  6.1.1. I t  is an t i c ipa t ed  t h a t  
3 bulk m a t e r i a l  sh ipmen t s  would be  m a d e  with haul t r u c k s  having a 15 yd 

capac i ty ,  a n y  on-si te  t r anspor t  of con tamina ted  groundwater  would be  by 

dedica ted  7,500 gal t a n k e r  t ra i le r ,  and t h a t  any  e x c a v a t e d  m a t e r i a l s  would be  

re ta ined  on-site and ut i l ized as fill ma te r i a l  at t h e  remedia l  sites and  would 

not  requi re  t r anspor t  to ano the r  locat ion.  A compar ison  of po ten t ia l  

t ranspor ta t ion  i m p a c t s  of t h e  proposed ac t ion  and a1 t e rna t ives  is summar ized  

i n  Tab le  6.1.2. D u e  to t h e  re la t ive ly  smal l  s i ze  of cons t ruc t ion /opera t ion  

assoc ia ted  wi th  t h e  a l t e rna t ives ,  i m p a c t s  on p l an t  t r a f f i c  l e v e l s  f rom 

cons t ruc t ion  equ ipmen t  m o v e m e n t  and suppor t  personnel  would be minimal  

and would no t  v a r y  s igni f icant ly  a m o n g  a l te rna t ives .  

A s  presented  i n  Sec t ion  5.8, e s t i m a t e s  of hea l th  e f f e c t s  resul t ing f r o m  

t r anspor t a t ion  have  been eva lua ted  (Rao, 1982). T h e  hazardous  n a t u r e  of t h e  

ca rgo  being t ranspor ted  is ano the r  f a c t o r  t h a t  m u s t  also be considered. 

Quant i t ies  and concen t r a t ions  of con tamina ted  m a t e r i a l s  to be shipped by  t h e  

var ious a l t e rna t ives  are qui te  small  compared  with t h e  e s t i m a t e d  100 million 

sh ipments  of hazardous  commodi t i e s  m a d e  annual ly  wi th in  t h e  na t ion  and will 

have  negligible i m p a c t s  on a local o r  regional basis. A n y  such sh ipmen t s  

would be i n  acco rdance  wi th  appl icable  regula t ions  (e.g., DOT, DOE). 

I f ,  during cons t ruc t ion  ac t iv i t i e s  f o r  any  of t h e  a l t e rna t ives ,  areas of 

local ized rad ioac t ive  contaminat ion  are ident i f ied  and e x c a v a t e d  as discussed 

in 5.5.1, t h e  assoc ia ted  i m p a c t s  due  to t ranspor ta t ion  of  t h e  e x c a v a t e d  

ma te r i a l  would b e  essent ia l ly  t h e  s a m e  as descr ibed  i n  p a r t  6.8.3 of  t h i s  

report .  I t  i s  no t  an t i c ipa t ed  t h a t  m o r e  t h a n  a single sh ipmen t  would be 

involved so t h e  a t t e n d a n t  r isks  would n o t  present  a s igni f icant  i m p a c t  to t h e  

public. 
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Assuming local truck shipments of bulk mater ia l s  originate within a 50 mile 

radius of t h e  plant and t h a t  travel is  primarily within t h e  metropolitan a rea ,  
risks associated with one shipment (round trip) would be: 

Chance of one additional 
dea th  from t h e  risk 

Laten t  Cancer  Fatali t ies* - 1.6 1 in 62,500 

Traumat ic  Injuries - 8.2  IO-^ 1 in 12,200 

Traumat ic  Fa ta l i t i es  - 4.8 x 1 in  208,000 

* f rom increased vehicle pollution 

6.2 ENVIRONMENTAL EFFECTS OF NO ACTION 

6.2.1 E nvi ronm en ta l  Quality 

There a r e  no current  indications of contaminant impacts  on t h e  plant and 

animal l ife of 881 Hillside (Rockwell International, 1 9 8 8 ~ ) .  Local 
groundwater exhibits significant contamination and this  contamination is  
slowly migrating, though no offs i te  contamination has been found. 

The no action al ternat ive would require tha t  t h e  current  semi-annual s i te  
monitoring be continued. Since t h e  monitoring is a par t  of t h e  existing plant 

environmental monitoring program, t h e  impact  on plant operations and t h e  

surrounding community would be effectively zero. However, because offs i te  

migration may occur in  the f u t u r e  and because federal  and state regulations 

require remedial action, t h e  no action al ternat ive is unacceptable. 

6.2.2 Personnel Exposure 

The no action al ternat ive will have minimal impact  on current  workers at t h e  

site or  at adjacent sites. Workers would be required only for  semi-annual 
sampling, which would present no additional impacts. The source of 

hazardous mater ia l  would be neither removed nor controlled. Therefore ,  t h e  

possibility of releasing contaminated water  offs i te  would increase over time. 
The  site would then be a source of public exposure in t h e  long-term. 
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T h e  R i sk  Assessment  quant i f ies  t h e  r isks  to m e m b e r s  of t h e  publ ic  for e a c h  

of t w o  scenar ios  within t h e  no ac t ion  a l te rna t ive :  Scena r io  A as sumes  

resident ia l  cons t ruc t ion  on  t h e  p lan t  site (loss of ins t i tu t iona l  control); 

Scenar io  B assumes  res ident ia l  cons t ruc t ion  a t  t h e  p lan t  boundary 

(contaminated  w a t e r  pathway). Tab le  6.2.1 s u m m a r i z e s  t h e  ca rc inogen ic  
risks as given in  t h e  Risk Assessment .  Tab le  6.2.2 s u m m a r i z e s  t h e  pa thways  

involving exposures  which would exceed  A c c e p t a b l e  Chron ic  In takes ,  as 
ident i f ied  in  t h e  Risk Assessment .  I t  is c l ea r  f r o m  t h e s e  t w o  t a b l e s  t h a t  both 
types  of risks a r e  above  a c c e p t a b l e  l imits .  

6.2.3 Transpor ta t ion  

T h e  no ac t ion  a l t e rna t ive  would inco rpora t e  bo th  groundwater  and s u r f a c e  

w a t e r  moni tor ing  and u t i l i ze  ex i s t ing  wells. N o  remedia l  a c t i v i t i e s  would be  

taken .  Consequent ly ,  t h e r e  would be  no on-si te  o r  of f - s i te  t r anspor t a t ion  

ac t iv i t i e s  assoc ia ted  with t h i s  a l t e rna t ive  o r  r e l a t e d  occupat iona l  or non- 

occupat iona l  hea l th  impac t s ,  In comparison,  t h e  proposed a c t i o n  will requi re  

rock/gravel  t r u c k  sh ipmen t s  to backfill t h e  drain t r ench  during cons t ruc t ion  

and per iodic  sh ipmen t s  of hydrogen peroxide during opera t ion .  As discussed 

i n  Sec t ion  5.8, t h e s e  t ranspor ta t ion  i m p a c t s  are negligible, b u t  will be  g r e a t e r  

t han  t h o s e  resu l t ing  f rom t h e  no action a l t e rna t ive .  Nei ther  t h e  no ac t ion  

a l t e rna t ive  nor t h e  proposed a c t i o n  involve sh ipmen t s  of con tamina ted  

ma te r i a l  . 

6.3 E NV IRON ME NTAL EFFE CTS OF IMMOBILE ATION 

6.3.1 Environmenta l  Qual i ty  

T h e  cons t ruc t ion  phase  of t h i s  a c t i v i t y  will r e su l t  in s ignif icant  su r f ace  and  

sub-surface i m p a c t s  to t h e  i m m e d i a t e  a r e a s  of SWMU 107 and 119.1. T h e  
i m p a c t s  would be  t e m p o r a r y  but  ex tens ive ,  resu l t ing  i n  a loss of all ex is t ing  

f lo ra  and  f a u n a  on  t h e  sites. Following revegeta t ion ,  t h e  site will quickly 

r e t u r n  to i t s  p resent  state. 
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Table 6.2.1 

CARCINOGENIC RISKS ASSOCIATED WITH THE NO ACTION ALTERNATIVE 

Est imated Total  L i fe t ime Carcinogenic Risk 

Average Maximally 
Expo sed Exposed 

Individual Individual 

Scenario A 
Residential Construction 

On Si te  

Scenario B 
Residential Construction 

A t  S i t e  Boundary 

2.16  EO 1 1.53 E-1 

4.04 E-3 5.66 E-2 

1. 1.53 E-1 = 1.53 x 1O- I  = 0.153 

Data  taken from (Rockwell International,  1988b), Tables 5-10 through 5-13. 
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Table 6.2.2 

EXPOSURE PATHWAYS IN WHICH ESTIMATED DAILY INTAKE 
EXCEEDS ACCEPTABLE CHRONIC INTAKE 

NO ACTION ALTERNATIVE 

Indicator 
C he m i cal 

Scenario A 

AA AC MA MC 

Scenario B 

AA A C  MA MC 

Carbon Tetrachloride 

1 ,Z-Dichloroethane 

1, I-Dichloroethene 

t- 1,2-Dichloroet hene 

T e t r  achl oroe t hene 

Trichloroet hene 

Nickel 

S el eni um 

Strontium 

Uranium 

x x x x  
x x x x  
x x x x  

x x x  
x x x x  
x x x x  

x x  
x x x x  
x x x x  

x x x  

x , x  x x 
x x  

x x x  
X 

X 

x x x  

X 

x x x x  

AA = Average Adult  Exposure 

AC = Average Child Exposure 

MA = Maximally Exposed Adult  

MC = Maximally Exposed Child 

Taken from (Rockwell International, 1988b), Table 5-26. 
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T h e  drilling process  will br ing s igni f icant  a m o u n t s  of sub-surface so i l s  f r o m  

within t h e  SWMU boundaries  to t h e  sur face .  T h e s e  soils could become  a 

poten t ia l  erosion problem, a1 though soil erosion cont ro l  requi red  because  of 

t h e  con taminan t s  ca r r i ed  with t h e  soil should p reven t  this. 

T h e  drilling of 460 wel l s  ave rag ing  10 f e e t  i n  depth ,  a n d  g rou t  in jec t ion  will 

requi re  drilling rigs, in jec t ion  equipment ,  b i t s  and well casings,  s eve ra l  

ope ra to r s ,  fue ls ,  lubr icants ,  a n d  g rou t  mater ia l .  Following t h e  cons t ruc t ion  

phase, decontaminat ion  will have  to occur to t h e  drilling r ig  and  g rou t  
in jec t ion  equipment .  While s t i l l  within t h e  Envi ronmenta l  I m p a c t  S t a t e m e n t  

(EIS) e s t i m a t e s  of addi t ional  year ly  cons t ruc t ion  loading and  ins igni f icant  

aga ins t  t h e  urban cons t ruc t ion  background (DOE, 19801, t h i s  a l t e rna t ive ' s  

manpower  and non-renewable r e source  r equ i r emen t s  are seve ra l  t i m e s  
g r e a t e r  t han  those  of t h e  proposed ac t ion .  

T h e r e  i s  doubt  t h a t  a grout ing  ope ra t ion  could be  successful  due  to t h e  

s t r a t i f i ed  and f ine-grained soils c h a r a c t e r i s t i c  of t h e  sites. Accord ing  to 

State and  Fede ra l  regulat ions,  t h e  site could not  be r e l eased  for use by t h e  

genera l  publ ic  until t he  l eve l s  of con taminan t s  a r e  below t h e  l e v e l s  s t a t e d  i n  

t h e  regulations. S ince  t h i s  a l t e r n a t i v e  does  n o t  inc lude  a mechanism for 

reducing  t h e  l e v e l s  of con taminan t s ,  t h e  land  could  no t  be re leased  f o r  public 

use. 

6.3.2 Personnel  Exposure  

Immobi l iza t ion  will requi re  instal l ing shal low wel l s  th roughout  t h e  S WMUs. 

Many of t h e s e  will be  l o c a t e d  in a r e a s  of g r e a t e s t  underground 
contaminat ion .  Workers will t h e r e f o r e  have poten t ia l  exposures  to bo th  
VOCs a n d  low-volatility organics  during t h e  well-drilling operat ions.  Because 

t h e  amoun t  of soil and w a t e r  exposed a t  a n y  t i m e  is small ,  a i rbo rne  exposures  
would m o s t  likely b e  l imi ted ,  a l though moni tor ing  would have  to be  provided 

to  ve r i fy  t h a t  a i rbo rne  l e v e l s  were  not  of concern.  P ro tec t ion  would be 
requi red  to cont ro l  de rma l  exposures  to organics .  Derma l  exposures  to 
inorganics  would no t  pose signif icant  risks. 
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Risks to t h e  genera l  publ ic  f r o m  VOCs would be  less t h a n  f r e n c h  dra in  

excava t ion  because  of  t h e  l imi t ed  a m o u n t  of soil a n d  w a t e r  exposed  and  

ava i lab le  f o r  volat i l izat ion.  A s  with t h e  proposed ac t ion ,  inorganics  would 

n o t  provide s igni f icant  r isks  to t h e  genera l  public populat ion during 
inst  a1 lati on operat ions.  

Because  t h e  con taminan t s  are n o t  removed by  t h i s  a l t e rna t ive ,  t h e r e  m a y  be 

a poten t ia l  exposure  of t h e  genera l  publ ic  i n  t h e  f u t u r e  if t h e r e  i s  t h e  loss of 

inst i tut ional  cont ro l  of t h e  a r e a  fol lowed by  excava t ion  i n  t h e  area. 

6.3.3 T rans  po r t  at i on 

T h e  immobi l iza t ion  a l t e rna t ive  would involve t r anspor t a t ion  ac t iv i t i e s  during 

t h e  cons t ruc t ion  phase. O v e r  th i s  per iod of t ime ,  m a t e r i a l s  to be shipped t o  
t h e  plant  s i t e  inc lude  drilling equipment ,  g r o u t  pipe, and  grout .  Tab le  6.1.1 
e s t i m a t e s  t h a t  a total of approximate ly  70 t r u c k  sh ipmen t s  would b e  required 
to implemen t  th i s  a l t e rna t ive .  While th i s  would involve subs tan t ia l ly  f e w e r  

t ruck  sh ipmen t s  t h a n  t h e  proposed ac t ion ,  t r anspor t a t ion  r i sks  would r ema in  

comparab ly  sma l l  due to t h e  v e r y  s m a l l  hea l th  effects as soc ia t ed  wi th  t h e  
shipments .  T h i s  a l t e rna t ive  does  no t  requi re  t r anspor t  of con tamina ted  

mater ia l .  

6.4 ENVIRONMENTAL EFFECTS OF TOTAL ENCAPSULATION 

6.4.1 Envi ronment  a1 Qual i ty  

T h e  ben ton i t e  s lurry wall and RCRA c a p  will requi re  approx ima te ly  f o r t y  

p e r c e n t  m o r e  bulk cons t ruc t ion  m a t e r i a l s  (soils and drain rock)  t h a n  t h e  

proposed ac t ion  b u t  will be l e s s  labor-intensive and s impler  to install.  
Cons t ruc t ion  impac t s ,  while d e s t r u c t i v e  to t h e  site's i m m e d i a t e  f lo ra  and  

fauna ,  will be roughly equiva len t  to t h a t  of t h e  f r e n c h  d ra in  and equal ly  s h o r t  
lived. A s  with t h e  grout ing,  t h e  ac t iv i ty  will be  focused  on a smal le r  a r e a  

and t h u s  l e s s  in t rus ive  t h a n  t h e  f r e n c h  d ra in  cons t ruc t ion .  

Both l abor  and m a t e r i a l s  r equ i r emen t s  will be  suppl ied by  local sources .  
Project r equ i r emen t s  f o r  l abor  and  m a t e r i a l s  a r e  insignif icant .  
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Soils  used i n  c a p  cons t ruc t ion  will be brought  i n  f rom off  site. There  will be 

a brief period during which t h e r e  m a y  be pollution of  s u r f a c e  w a t e r s  due  to 

soil erosion until t h e  vege ta t ive  c o v e r  i s  rep laced  b u t  t h e  dra in  rock  and  t h e  

sho r t  cons t ruc t ion  period will l i m i t  t h e  i m p a c t  substant ia l ly .  T h e r e  will be a 

change  i n  land contour  amount ing  to t h e  addi t ion of four  feet of c o v e r  o v e r  

t h e  e n t i r e t y  of t h e  t w o  SWMUs. 

T h e  encapsula t ion  a l t e rna t ive  will r emove  a great dea l  of t h e  con tamina ted  

groundwater  i n  t h e  process  of in i t ia l  and subsequent  annual  dewa te r ing  

operat ions.  While t h e  purpose  of t h e  dewa te r ing  is to assist c o n t a m i n a n t  

con ta inmen t ,  a beneficial  s ide  e f f e c t  will be  to essent ia l ly  d e c o n t a m i n a t e  t h e  

area t h a t  h a s  been  encapsula ted .  T h e  e f f e c t i v e  decontaminat ion ,  however ,  

will no t  be  near ly  as thorough as t h e  proposed ac t ion  a n d  will n o t  d i r ec t ly  

handle  t h e  des t ruc t ion  of t h e  contaminants .  C o n t a m i n a n t s  which have  

a l r eady  migra ted  o u t  of t h e  SWMU boundaries  will no t  be  c a p t u r e d  a t  al l ,  a 

d isadvantage  ove r  t h e  proposed a c t i o n  but  n o t  a s ignif icant  one,  as migra t ion  

has  not  been d e t e c t a b l e  i n  Woman Creek .  T h e  l a c k  of con taminan t  removal  

or neut ra l iza t ion  could r e su l t  in a lengthening  of t h e  period of requi red  

ins t i tu t iona l  control .  

6.4.2 Personnel  Exposure 

Because  t h e  ins ta l la t ion  of Ben ton i t e  wal l s  would be  pe r fo rmed  ou t s ide  of 
those  a r e a s  with t h e  poten t ia l  of s ign i f icant  contaminat ion ,  ins ta l la t ion  of 

t h e  wal ls  will no t  involve increased  risks for e i t h e r  workers  or t h e  genera l  

public. F u r t h e r m o r e ,  i t  i s  n o t  e x p e c t e d  t h a t  excava t ion  f o r  t h e  c a p  would be  

d e e p  enough to involve s ignif icant ly  con tamina ted  soil. 

T h e  in i t ia l  and  r epea ted  dewa te r ing  ope ra t ions  within t h e  con tamina ted  area 
would provide  t h e  poten t ia l  for worker  contaminat ion .  Con tamina t ion  l e v e l s  

i n  t h e  dewa te r ing  liquids would m o s t  l ikely be considerably higher t h a n  t h e  

processing liquids involved i n  t h e  proposed ac t ion ,  a l though t h e  to t a l  a m o u n t  

of liquid would b e  lower.  

Because  encapsula t ion  i so l a t e s  but  d o e s  n o t  treat or r emove  t h e  con taminan t  

source,  f u t u r e  exposures  m a y  b e c o m e  possible with t h e  loss of i n s t i t u t iona l  

cont ro l  of t h e  land. Ac t iv i t i e s  t h a t  compromise  t h e  in t eg r i ty  of t h e  c a p  or 
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wal ls  m a y  l ead  to exposures ,  e i t h e r  by leading  to d i r ec t  c o n t a c t  (as wi th  
excava t ing ,  e tc . )  or t h e  re- introduct ion of wa te r  pe rmi t t i ng  a l iquid pa thway  

for exposure.  

6.4.3 Transpor t a t ion  

T h e  total encapsula t ion  a l t e rna t ive  would have  negligible t r anspor t a t ion  

impac t s ,  though i t  would en ta i l  s o m e w h a t  m o r e  t r u c k  sh ipmen t s  t h a n  t h e  
proposed ac t ion  and would involve on-si te  t r a n s f e r  of c o n t a m i n a t e d  

groundwater .  Tab le  6.1 .I e s t i m a t e s  t h a t  approx ima te ly  450 t r u c k  sh ipmen t s  

would b e  required to support  cons t ruc t ion  of t h e  s lur ry  wal l  and R C R A  c a p  
and  t h a t  t h i s  would o c c u r  o v e r  approx ima te ly  a three-month  period. 

Incorporat ion of a sump at SWMU 107 and  119.1 to ma in ta in  a hydraul ic  

g rad ien t  towards  e a c h  encapsula ted  area will r e su l t  in  co l lec t ion  of 
con tamina ted  groundwater .  This  will require  t r ans fe r  by t r u c k  to a n  ex is t ing  
Rocky  Flats P l a n t  t r e a t m e n t  faci l i ty .  T rans fe r  of t h e  co l l ec t ed  g roundwate r  

would l ikely be required during t h e  ini t ia l  dewa te r ing  phase,  when e a c h  

SWMU sump pump would first b e c o m e  operable ,  with subsequent  on-site 
sh ipments  occur ing  on a n  annual  basis. All t r anspor t a t ion  of con tamina ted  

groundwater  would b e  within plant  boundaries  using establ ished roadways t h a t  

a r e  DOE control led and f o r  a d i s t ance  of l e s s  t h a n  o n e  mi le  to t h e  ex is t ing  

t r e a t m e n t  faci l i ty .  Handling and t r anspor t a t ion  of t h e  con tamina ted  ground 

w a t e r  would be in acco rdance  wi th  appl icable  regula t ions  and p lan t  
procedures  using on-site equipment .  T h e  loca t ion ,  l imi t ed  number  of 

shi pm en t s ,  and  procedur  a1 cont ro l  s im pl e m  e n t  e d  would e f f e c t i v e l y  e l imina te  

any  publ ic  hea l th  e f f e c t s  assoc ia ted  with con tamina ted  g roundwate r  handling 

and t r anspor t a t ion  and minimize  r e l a t ed  occupat iona l  impac t s .  

6.5 ENVIRONMENTAL EFFECTS OF SOURCE WELL AND FOOTING DRAIN 

COLLECTION WITH TREATMENT 

6.5. I Envi ronmenta l  Qual i ty  

T h e  near - te rm envi ronmenta l  i m p a c t s  of t h i s  a l t e r n a t i v e  are small ,  as t h e  
only n e w  cons t ruc t ion  necessary  is a col lec t ion  sump at t h e  SWMU 107 dra in  
out fa l l ,  t h e  e f f luen t  re in jec t ion  t rench ,  and  a s soc ia t ed  piping t renches .  T h e  
conversion of a n  ex i s t ing  s t r u c t u r e  to a t r e a t m e n t  f ac i l i t y  i s  perhaps  t h e  
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most  s ignif icant  e f f o r t ,  b u t  t h a t  will occur  i n  a previously developed a r e a  

easily accessed and  a l r eady  heavi ly  t raveled.  

T h e  ma te r i a l s  and  manpower  r equ i r emen t s  will be l e s s  t h a n  half t h a t  of t h e  

proposed ac t ion  and  insignif icant  i n  t h e  local m a r k e t s  f o r  t h e s e  mater ia l s .  

T h e  piping t r enches ,  f o o t i n g  drain collector, and  l e a c h  f i e l d  will compr i se  t h e  
to t a l  excava t ion  r equ i r emen t s  of th i s  project. T h e r e  will be  little o r  no  

e x c e s s  soi ls  or uncovered soil areas to produce erosion,  and  t h e r e  will be no 
not iceable  change  i n  land  contour. 

This  a l t e r n a t i v e  has  l i t t l e  effect on t h e  migra t ion  poten t ia l  of t h e  hazardous  

mater ia ls .  I t  does  r emove  t h e  m a j o r  con taminan t  m e d i a  and  des t roys  t h e  

conta ined  contaminants .  However ,  i t  will only addres s  ident i f ied  p o c k e t s  and 

no t  t h e  contaminat ion  problem as a whole, a l lowing downgradien t  

con taminan t s  to cont inue migrat ing.  This  a l t e rna t ive  re l ies  on t h e  

assumpt ion  t h a t  t h e  lower  concen t r a t ions  of remaining con taminan t s  will be  

di luted to insignif icant  l e v e l s  by t h e  t i m e  o f f s i t e  migra t ion  occurs .  

6.5.2 Personnel  Exposure 

By n o t  including t h e  f r e n c h  d ra in  (as in t h e  proposed act ion) ,  t h e  r isks  f rom 
ope ra t ion  and/or  acc iden t  s cena r ios  are a f f e c t e d  i n  t w o  ways. A port ion of 

t h e  con taminan t  p lume hydrological ly  downst ream will n o t  be co l l ec t ed  o r  
t r e a t e d ,  reducing t h e  total contaminat ion  processed and  t h u s  reducing,  to a n  
inde te rminan t  deg ree ,  t h e  r isk involved fo r  both  workers  and genera l  public. 

Without  t h e  f low f r o m  t h e  f r e n c h  drain, which will be of m u c h  lower  
concen t r a t ion  t h a n  t h e  source  well, t h e  concen t r a t ion  of t h e  co l lec ted  
inf luent  will be higher. This  will i n c r e a s e  t h e  e f f e c t s  of a n y  sys t em l e a k a g e  

and inf luent  t a n k  vent  releases. I t  m a y  i m p a c t  t h e  processing e f f ic iency  of 

t h e  t r e a t m e n t  faci l i ty .  Assuming t h e  t a n k  r u p t u r e  acc iden t  s cena r io  involves  

a s imilar  total volume of liquid as was used i n  t h e  ana lys i s  fo r  t h e  proposed 

ac t ion ,  i m p a c t s  on o f f - s i t e  personnel would b e  g r e a t l y  increased .  

T h e  poten t ia l  f o r  f u t u r e  releases v ia  t h e  g roundwate r  would remain ,  a l though 
t h e  even tua l  r e l ease  l eve l s  would be  lower  t h a n  in  a no ac t ion  scenario.  

Because  t h e  draw-down of t h e  w a t e r  t a b l e  b y  t h e  s ingle  well would n o t  be 
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l ikely to ex tend  adequa te ly  throughout  t h e  region of con tamina ted  

groundwater ,  t h e r e  would r ema in  t h e  poten t ia l  f o r  exposures  s imilar  to b u t  

less than  those  descr ibed i n  Appendix 1 of t h e  Feas ib i l i ty  S tudy  or t h e  no 
ac t ion  a l te rna t ive .  T h e  a m o u n t  of con tamina ted  groundwater  would be  

decreased  by t h i s  a l t e rna t ive ,  so t h e  risks would be lowered  bu t  n o t  

el imi na t  ed . 

6.5.3 Transpor t a t ion  

As  with  t h e  proposed ac t ion ,  t h i s  a l t e r n a t i v e  would involve per iodic  de l ivery  

of hydrogen peroxide to t h e  p lan t  site. A s  ind ica t ed  i n  Tab le  6.1.2, t h e  

number  of sh ipmen t s  dur ing  cons t ruc t ion  would be  abou t  t h e  s a m e  as t h e  
proposed ac t ion ,  a n d  t h e r e  would be n o  s igni f icant  d i f f e rence  i n  

t ranspor ta t ion  risks. A s  wi th  t h e  proposed ac t ion ,  sh ipment  of con tamina ted  

m a t e r i a l  would not  b e  required. 

6.6 ENVIRONMENTAL EFFECTS OF COMPREHENSIVE WELL ARRAY A N D  

TREATMENT 

6.6.1 Environmenta l  Qual i ty  

T h e  ove ra l l  envi ronmenta l  i m p a c t s  of t h e  source  well a r r a y  a1 t e rna t ive  would 

be essent ia l ly  t h e  s a m e  as for t h e  proposed act ion.  However ,  i t  would n o t  
m a t c h  t h e  proposed ac t ion ' s  e f f e c t i v e n e s s  in c u t t i n g  off  groundwater  f low 

from t h e  hillside. R i sk  of con taminan t  migra t ion  via  groundwater  would be 

s ignif icant ly  reduced ,  b u t  n o t  to t h e  e x t e n t  o f f e red  by  t h e  proposed ac t ion .  

T h e  r equ i r emen t s  of m a t e r i a l s  and manpower  will b e  s imilar  to t h e  proposed 

ac t ion  al though biased more  towards  equ ipmen t  (pipes, va lves ,  pumps)  and  

less towards  t h e  local ly  ava i lab le  bulk fills. T h e  equ ipmen t  needed i s  

ava i lab le  and eas i ly  t r anspor t ed  due  to smal l  size. Exis t ing suppl iers  and 
t r anspor t e r s  should be  a b l e  to respond wi thout  expansion of c a p a c i t y  or 

dis tor t ion  of ex is t ing  t r a d e  pa t te rns .  

A s  wi th  t h e  proposed ac t ion ,  t h i s  a l t e rna t ive  i n t e r c e p t s  t h e  migra t ing  

hazardous  m a t e r i a l s  at t h e  base  of t h e  hillside. Spot  s o u r c e s  at t h e  SWMU 
107 foo t ing  dra in  and SWMU 119.1 source  wel l  will be removed d i rec t ly ;  
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con taminan t s  a l r e a d y  downgradient  of t h o s e  co l l ec to r s  will be handled by t h e  

source well a r ray .  While e f f e c t i v e ,  i t  will no t  be as e f f e c t i v e  (not providing a 

posi t ive cu t -of f )  as t h e  f r ench  dra in  and impermeab le  membrane  a t  
approx ima te ly  t h e  s a m e  cost. 

6.6.2 Personnel  Exposure  

T h e  r isks  to personnel, b o t h  workers  and genera l  public, would be  near ly  t h e  

s a m e  for a series of dewater ing  wells as f o r  t h e  f r e n c h  dra in  of t h e  proposed 

act ion.  Instal la t ion r isks  would be  somewha t  dec reased ,  b u t  t h o s e  r isks  are 
no t  s ignif icant  i n  t h e  proposed act ion.  Exposure to  workers  during ope ra t ion  
of t h e  sys t em could  i n c r e a s e  slightly as t h e r e  would be  a n  i n c r e a s e  i n  t h e  

number  of pumps  t h a t  might  require  main tenance .  

6.6.3 T ranspo r t  a t i  on 

Incorporat ion of in t e rcep to r  wel ls  in this a1 t e rna t ive  minimizes  excava t ion  

work and  r e l a t ed  t ranspor ta t ion  act ivi t ies .  A s  with t h e  source well and  

foot ing  dra in  co l lec t ion  wi th  t r e a t m e n t  a l t e rna t ive ,  t h e r e  would be abou t  t h e  

s a m e  number  of sh ipmen t s  as t h e  proposed action. T h e  comprehens ive  well 

a r r a y  a l t e rna t ive  would treat a n y  co l lec ted  g roundwate r  i n  a n e w  t r e a t m e n t  
plant. A s  noted  i n  Tab le  6.1.1, t h i s  would requi re  per iodic  de l ivery  of process  

t r e a t m e n t  consumables .  Transpor ta t ion  i m p a c t s  would n o t  be v e r y  d i f f e ren t  

t h a n  t h e  proposed act ion.  Sh ipmen t  of con tamina ted  m a t e r i a l  would not  be  

required for this remedia l  ac t ion  a l t e rna t ive .  

6.7 ENVIRONMENTAL EFFECTS OF FRENCH DRAIN AND SOIL FLUSHING 

6.7.1 Environmenta l  Qual i ty  

T h e  Soil Flushing a l t e r n a t i v e  adds  excava t ion  and l e a c h  field cons t ruc t ion  on 
SWMU 119.1 to t h e  proposed action. T h e  addi t ion of  soil f lushing slightly 
m o r e  than  doubles  t h e  dra in  rock  and  PVC pipe consumpt ion  of t h e  Proposed 

Act ion;  however ,  t h e  inc reased  a m o u n t s  of  t h e s e  commodi t i e s  r ema in  

insignif icant  r e l a t ive  to t h e  local m a r k e t  f o r  t h e s e  mater ia l s .  
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As part  of t h e  drain field installation, soils above t h e  SWMU will be 

excavated and relocated to portions of t h e  SWMU to decrease t h e  present 

r a t e  of slope of t h e  surface to enhance drain field performance. 

T h e  excavat ion of soi ls  above t h e  SWMU will be temporarily destruct ive to 

local f lora and fauna. There will also be the  possibility of an erosional soil 

pollution to surface waters,  particularly since t h e  excavat ion will be into t h e  

SWMU itself .  However, t h e  top  layer  of soils does n o t  show significant 

contamination, and t h e  risk of contaminant erosional migration and 

volatilization is small. A significant reduction in t h e  remediation period 

would be realized by t h e  alternative's  enhanced removal r a t e  f o r  volatile 

organics. 

6.7.2 Personnel Exposure 

Adding soil flushing to  t h e  proposed action will not change t h e  possible 

effects on t h e  non-worker population. T h e  construction of t h e  leach  field, 
while involving excavation of approximately t h e  same volume of soil as t h e  
installation of t h e  french drain, would be expected to involve less risk to both 

t h e  workers and the general public. The excavation is  expected to be 
relatively shallow and should not  involve soils below t h e  water  table ,  so 
volati le organic chemicals, which a r e  confined t o  t h e  groundwater,  would not 

be of concern for  e i ther  workers or non-workers. The  only hazardous 

mater ia ls  found in  t h e  soil tha t  may pose a concern f o r  dermal or contac t  
uptakes a r e  low volatility organic chemicals. I t  is not expec ted  t h a t  levels  of 

such chemicals would be significantly higher than those analyzed in  Section 

5.5 for  f rench drain installation, where t h e  risks were found to be a f a c t o r  of 

a thousand below levels  of concern. Ordinary dust  control measures will be 

adequate  t o  prevent exposures of e i ther  workers or general public to 

inhalation of fugitive dusts. 

I t  is not expected t h a t  risks to possible future  populations would be 

significantly different  t h a n  with t h e  proposed action. 

6.7.3 Transportation 

Transportation act ivi t ies  for this  a l ternat ive and related impacts  would be 

approximately f i f ty  percent grea te r  t h a n  t h e  proposed action. This i s  due to 
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t h e  incorporation of a leach f ie ld  at SWMU 119.1 and would require transport  

of additional quantit ies of drain rock. Table 6.1.1 summarizes  shipment 

requirements for this alternative.  Even with these additional shipments, 

transportation risks would remain insignificant, due to t h e  very small heal th  

e f f e c t s  associated with them. Periodic shipments of process t rea tment  
consumables a r e  anticipated to be grea te r  than  t h e  proposed action because 

of t h e  use of soil flushing technologies. However, th i s  will shorten t h e  t ime 
t h a t  t rea tment  is required, such t h a t  related transportation impacts  would be 

comparable to t h e  proposed action. As with t h e  proposed act ion,  there  would 

be no transport  of contaminated material. 

6.8 ENVIRONMENTAL EFFECTS OF FRENCH DRAIN AND PARTlAL 

EXCAVATION 

6.8.1 E nvi ron m ental  Qual i t  y 

T h e  proposed act ion would be enhanced through t h e  removal of approximately 

3,000 cubic yards of soil f rom a circular a r e a  around t h e  SWMU 119.1 source 
well. This al ternat ive differs significantly from t h e  others  in t h e  excavation 

and off-site disposal of media containing hazardous materials.  

The necessary transportation, excavation equipment,  and personnel a r e  
available locally without resulting in a significant impact  to t h e  local market.  

Partial excavation occurs i n  conjunction with f rench  drain construction so 
overall activit ies compared to t h e  proposed action would be increased. Fill 
material  requirements would increase. Local sources and transporters a r e  
available without distorting t h e  local markets. 

A facil i ty which i s  both permit ted and willing to take  t h e  excavated soils 

would have to be located and arrangements  made for  decontamination of 

equipment used in  t h e  excavation. In both cases significant amounts  of 

hazardous mater ia ls  would simply be transferred to another  location. 

6.8.2 Personnel Exposure 

Because the  more concentrated liquids from t h e  source well add significantly 
to  t h e  calculated risks f rom both inf luent  tank  vent  discharges and  potential  
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acc iden t  scenarios ,  t h e  removal  of t h a t  source  would l o w e r  e s t i m a t e s  of r i sk  

to t h e  genera l  publ ic  fo r  bo th  ope ra t ion  and  acc iden t  condi t ions compared  to 
t h e  proposed ac t ion .  However ,  t h e s e  r isks  a r e  sma l l  fo r  t h e  proposed ac t ion ,  
so t h i s  r isk reduct ion  i s  not ' s ignif icant .  I 

During t h e  par t ia l  excavat ion ,  t h e  exposure  to both  workers  and  t h e  gene ra l  
public would be subs tan t ia l ly  inc reased  o v e r  t h e  proposed act ion.  T h e  f r e n c h  
d ra in  ins ta l la t ion  would r ema in  t h e  s a m e  bu t  because  t h e  par t ia l  excava t ion  

involves  t h e  m o s t  highly con tamina ted  soils, t h e  re lease  of vola t i le  o rgan ic  

chemica l s  would be substant ia l ly  higher. I t  i s  expec ted  t h a t  bo th  d i r e c t  

de rma l  c o n t a c t  cont ro l  and respirat ion p ro tec t ion  con t ro l s  would be  required 

for t h e  workers  involved i n  m o s t  of t h e  excavat ion .  Po ten t i a l  risks to t h e  

genera l  public would be increased by t h e  a i rbo rne  VOC leve l  increases .  

Shipping of t h e  con tamina ted  soils to a n  approved site would involve 

inc reased  t r anspor t a t ion  r isks  o v e r  t h e  proposed ac t ion ,  b u t  t h e s e  r isks  would 

s t i l l  be small .  

Because  excava t ion  would remove  both  con tamina ted  liquid and  con tamina ted  

soil, f u t u r e  exposure  r isks  f r o m  chemica l s  i n  t h e  soil (which a r e  n o t  t r e a t e d  
by t h e  proposed ac t ion )  would b e  reduced.  However ,  t h e  f u t u r e  risks f rom 

chemica l s  i n  t h e  soil were  not  found to be signif icant  in  t h e  Risk Assessmen t  

(Feasibi l i ty  Study,  Appendix 1) which assumed no soil t r e a t m e n t .  

6.8.3 Transpor t a t ion  

T h e  f r e n c h  dra in  wi th  soil removal  a l t e rna t ive  would r e su l t  in o v e r  t h r e e  
t i m e s  t h e  number  of sh ipmen t s  as t h e  proposed ac t ion ,  including a smal l  

number  of on-si te  sh ipments  of con tamina ted  groundwater  to a n  ex is t ing  

t r e a t m e n t  f ac i l i t y  and seve ra l  off-s i te  sh ipmen t s  of con tamina ted  soil to a 

disposal f ac i l i t y  pe rmi t t ed  to rece ive  hazardous  w a s t e  mater ia l .  

C o n t a m i n a t e d  groundwater  would be co l l ec t ed  as a resu l t  of inf low to t h e  

excava t ion  area during cons t ruc t ion  and would be  t empora r i ly  s to red  i n  a n  

ad jacen t  on-site tank. I t  i s  e s t i m a t e d  t h a t  up  to 6 t a n k e r  t r u c k  l o a d s  would 
be required to t r ans fe r  t h e  co l l ec t ed  water to a n  ex is t ing  t r e a t m e n t  fac i l i ty .  
A s  with t h e  o t h e r  a l t e r n a t i v e s  involving t r anspor t  of con tamina ted  ground 

wa te r ,  all sh ipmen t s  would be  within p lan t  boundaries  using D e p a r t m e n t  of 
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Energy-control led roadways  and  i n  acco rdance  wi th  appl icable  regula t ions  

and  plant  procedures. T r a n s p o r t  d i s t ance  to t h e  t r e a t m e n t  f ac i l i t y  would be 
approximate ly  o n e  mile ,  using establ ished roadways. Based on t r anspor t a t ion  

hea l th  e f f e c t  s tudies  (Rao, 1982), t h e s e  on-si te  sh ipmen t s  would have  

negl igible  i m p a c t s  associated wi th  inc remen ta l  vehic le  pollution and 

t r a u m a t i c  in jur ies  a n d  fatalities. T h e  loca t ion ,  l imi t ed  number  of  sh ipments ,  

low contaminat ion  levels ,  and procedural  con t ro l s  imp lemen ted  would 
e f f ec t ive ly  e l imina te  any  publ ic  h e a l t h  e f f e c t s  a s soc ia t ed  with con tamina ted  

groundwater  handling and  t r anspor t a t ion  and would minimize r e l a t ed  
o c c u  p a  ti onal  im p a c t s  . 

Soil con tamina ted  with hazardous  c h e m i c a l s  and/or  rad ioac t ive  ma te r i a l  will 

be sealed i n  wooden boxes l ined  with polyethylene. T h e s e  will b e  t ranspor ted  

on sole-use vehicles. All sh ipmen t s  would be in a c c o r d a n c e  wi th  appl icable  

p rocedures  and t r anspor t a t ion  regulat ions to minimize any  poten t ia l  h e a l t h  

e f f e c t s  assoc ia ted  with t h e  cargo. Con taminan t  and  mois ture  l e v e l s  would be  

required to be mon i to red  and  a p p r o p r i a t e  use of con t ro l s  and abso rben t s  be  

utilized. This  envi ronmenta l  assessment  a s sumes  t h a t  t h e  con tamina ted  soil 

would be shipped to t h e  Nevada  T e s t  Site (NTS) f o r  disposal. T h e  f a c i l i t y  i s  

l oca t ed  approx ima te ly  65  mi les  no r theas t  of L a s  Vegas in Nye  Coun ty ,  which 

is i n  sou the rn  Nevada. T h e  m o s t  direct r o u t e  t h a t  m a x i m i z e s  i n t e r s t a t e  

highway usage f r o m  Rocky  F l a t s  P l a n t  to NTS is approx ima te ly  880 mi l e s  
with a one-way t rave l  t i m e  of a b o u t  20 hours. F r a c t i o n s  of t r ave l  i n  t h e  

population zones would consis t  of 1% urban  (3861 persons/km ), 7% suburban  
2 2 (719 persons/km ), and 92% ru ra l  (6  persons/km ) (ORNL, 1983). Based upon 

t ranspor ta t ion  h e a l t h  e f f e c t  e s t i m a t e s  (Rao, 1982), r isks  associated wi th  one  

round t r ip  sh ipmen t  would be: 

2 

Chance  of one  addi t ional  
d e a t h  f r o m  t h e  risk 

L a t e n t  C a n c e r  Fatalities" - 1.3 x I i n  770,000 

T r a u m a t i c  Injur ies  - 6.6 x 1 i n  1,500 
T r a u m a t i c  Fatalities - 1.5 1 i n  67,000 

* F r o m  inc remen ta l  vehicle  pollution 

Consequent ly ,  h e a l t h  e f f e c t s  resul t ing f r o m  t h e  t r a f f i c  of approximate ly  200 

t r u c k  t r ip s  would n o t  present  a s igni f icant  i m p a c t  to t h e  public. 
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APPENDIX A - RISK ESTIMATION TECHNIQUES 

Carc inogenic  r isks  a r e  ca l cu la t ed  to e s t i m a t e  t h e  increased  likelihood of t h e  individual 

con t r ac t ing  a carc inogenic  d isease  during his  l i f e t i m e  due  to t h e  up take  being 

e val ua t e d  . 

Risk E s t i m a t e  

CPF 

E DA 

dai ly  up take  x CPF x EDA 

Carc inogen ic  Po tency  F a c t o r ,  as def ined  in  

Superfund Publ ic  H e a l t h  Evalua t ion  Manual (EPA) 

Exposure Dura t ion  Ad jus tmen t  

T h e  ca lcu la t ion  of t h e  CPF was based o n  l i f e t i m e  
ch ron ic  exposure  to t h e  hazard .  If exposure  to t h e  

r isk f a c t o r  i s  less t h a n  70 years ,  a n  ad jus tmen t  i s  

m a d e  to accoun t  fo r  t h e  dec reased  durat ion.  I t  i s  

ca l cu la t ed  as: 

EDA = dura t ion  of exposure  (years)  

70 y e a r s  

For adul t s ,  t h a t  i s  30/70. For chi ldren,  t h e r e  a r e  

t w o  components :  t h e  f i r s t  f ive  yea r s  when 

children's body m a s s  and  brea th ing  r a t e  are used for 

analys is  (5/70) and  t h e  remain ing  twen ty - f ive  y e a r s  

when i t  i s  assumed t h e  brea th ing  rate and  body m a s s  

are equal  to those  of a n  a d u l t  (25/70). The total 

l i f e t i m e  risk of a child i s  t h e  combined r isks  f o r  

t h e s e  two  components .  
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Non-carcinogenic  Risks  ( acu te  exposure)  

Non-carcinogenic  r isk a s ses smen t  is made  by compar ing  t h e  da i ly  up take  to a n  up take  

leve l  (called t h e  H e a l t h  E f f e c t s  Cr i te r ion)  below which i t  i s  no t  e x p e c t e d  t h a t  a n y  

hea l th  effects are l ikely to occur .  

Risk Assessment  = Daily Up take  

H e a l t h  E f f e c t s  Cr i t e r ion  

Dai ly  Up take  = Airborne  Conc.  x Brea th ing  R a t e  x ETA 
(mglkg-day) Body Mass 

Airborne Concen t r a t ion  = Calcu la t ed  a v e r a g e  concen t r a t ion  i n  a i r  at t h e  
point  of exposure  ( the  site boundary) 3 h g / m  1 

a r e a t h i n g  R a t e  = 20 m3/day (adult) 
= 5 m3/day (child) 

Body Mass = 70 kg (adul t )  

15 kg (child) 

ETA = Exposure t i m e  ad jus tmen t  

days  sou rce  
is re leas ing  X is re leas ing  

24 7 

- - hours  t h e  sou rce  

Airborne Concen t r a t ion  = R e l e a s e  Source  T e r m  x X/Q 

X / Q  = dispersion f a c t o r  
= 1.5 E-4 sec /m3  for wors t  case condi t ions 

( I  m/sec  wind speed,  Pasquill s tab i l i ty  class F, 
1.9 km source  to r e c e p t o r  d i s t ance )  

R e l e a s e  Source  T e r m  

(m g/ sec 1 
= f low r a t e  (gal/min) x sou rce  conc.  (mg/l) x 3.7853 l /gal  

60 sec /min  
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Table '4-1 lists the indicator Volatile Organic Chemicals (VOCs) and their related 

values for C P F  and HEC as found i n  Appendix 1 of the FS. 

Table A-1 

VOLATILE ORGANIC CHEMICAL PARAMETERS 

voc 

Carbon Tetrachloride 

1,2-Dichloroethane 

1, I-Dichloroethene 

t- 1 , 2-Dichloroet hene 

Tetrachl oroe t hene 

Trichloroet hene 

1 Health Ef fec ts  Criteria 1 Cancer Potency Factor 

2 1.30 E-1 

3.50 E-2 

1.16 E-0 
-- 

9.63 E-3 
5.45 E-2 

1 

2 

See Appendix B, Specific Risk Estimate Terms 

1.30 E-1 = 1.30 x IO-' = 0.13 

A -3 

7.00 E-4 

7.43 E-3 
9.0 E-3 

1.00 E-2  

2.00 E-2 
7.35 E-3 



APPENDIX B -SPECIAL TERMS USED IN THIS REPORT 

Contaminant 

In t h e  context  of this  report ,  contaminants  re fer  to  t h e  hazardous substances (as 
designated in 40CFRl16) o r  radioactive mater ia l  found in air ,  water ,  or soil in 

quantit ies in excess of it 's occurrence in t h e  local environment or  in excess  of 
applicable regula ti ons. 

General Public 

In calculating risks to t h e  general  public in this report ,  t h e  es t imates  of exposure a r e  
performed considering an appropriate  individual (i.e., child or adult)  t h a t  is presumed 

to remain at t h e  point of highest potential exposure (usually t h e  site boundary) at all  
t imes - 24 hours per day, 365 days per year  - and makes ordinary use of t h e  
contaminated media to t h e  grea tes t  ex ten t  possible. For example,  this  hypothetical 
individual could breath only air at t h e  maximum contamination level t h a t  might reach 

t h e  site boundary or eat vegetables from their  garden which i s  assumed to be planted 
at t h e  point of highest exposure t o  contaminants and watered with water  as released 

from t h e  plant site. Thus, t h e  e s t i m a t e  of exposure or risk to t h e  general  public 
represents t h e  maximum a member of t h e  general public could receive, not  what  any 

segment of t h e  population might be expected to receive. 

Hazardous Chemical 

Any chemicals designated as a hazardous substance by federal  regulations as found in 

t h e  Code of Federal  Regulations, Ti t le  40, P a r t  116. 

Institutional Control 

A s  used in this report ,  institutional control refers  to administrative and lega cont r ol 

over  a specified portion of land such t h a t  access to and use of t h e  land is maintained 

by a recognized agency of t h e  government. 

Car ci no genic Risk 

Carcinogenic risk or cancer  risk level provides an e s t i m a t e  of t h e  additional incidence 

of cancer  t h a t  may be expec ted  in a population exposed to  a given contaminant. A 
risk of 10 , for example, indicates a probability of one additional case of cancer  f o r  -5 
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every 100,000 people exposed. A risk of 

for  every one million people exposed. A risk of 

people exposed (EPA, 1985a). 

indicates  one additional case 
would be one case in 

of cancer  

10 million 

The carcinogenic risk posed by exposure to  a chemical depends upon three  factors ;  
dosage (estimated daily intake), t h e  carcinogenic potency of t h e  chemical,  and t h e  
exposure duration. 

The  carcinogenic potency of a substance depends, in par t ,  upon i t s  route  of en t ry  into 
t h e  body (e.g., ingestion, inhalation, or dermal). Therefore,  potency f a c t o r s  a r e  

classified according to the  route of administration t h a t  is applicable to t h e  
experimental  or epidemiological d a t a  f rom which they were derived. T h e  EPA has 

developed potency f a c t o r s  for  t h e  oral  and/or inhalation routes  for some carcinogens. 

The length of exposure to  a chemical must  also be taken into account  in t h e  

calculation of carcinogenic risk since carcinogenic potency fac tors  a r e  based on a n  

exposure duration of 70 years  (average l i fe t ime exposure), and carcinogenic risk is 

assumed to  be proportional to exposure duration (Rockwell International, 1988b). 

Noncarcinogenic Risk 

The noncarcinogenic risk i s  t h e  es t imate  of whether a given concentration of a 
chemical may cause a non-cancerous heal th  effect in a n  individual exposed to it .  

Noncarcinogenic risk was evaluated by comparing predicted contaminant daily intakes 
t o  Heal th  E f f e c t s  Cri ter ia  (acceptable chronic intakes (AICS) o r  their  equivalent). I t  is 

important to note  tha t  t h e  approach used in assessing potential noncarcinogenic heal th  
effects, unlike t h e  approach used in t h e  evaluation of carcinogenic risk in Section 5.1, 

is not  a measure of, and cannot  be used to determine, quantitative risk (i.e., i t  does 
not predict  t h e  relative likelihood of adverse effects occurring). If t h e  es t imated daily 

intake of a contaminant exceeds t h e  applicable health cri terion (i.e., t h e  ra t io  exceeds 

one) i t  indicates t h a t  t h e r e  i s  a potential  for noncarcinogenic heal th  e f f e c t s  occurring 

under t h e  defined exposure conditions. Because health c r i te r ia  incorporate  a margin 

of safety,  exceedance of a cri terion does not necessarily indicate  t h a t  an  adverse 
effect will occur. 
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Anothe r  d i f f e rence  be tween  t h e  eva lua t ion  of noncarc inogenic  and ca rc inogen ic  r isk is 

t h a t  t h e  noncarc inogenic  r isk ana lys i s  does  n o t  t a k e  t h e  dura t ion  of ch ron ic  exposure  

in to  considerat ion.  Although t h e  accep tab le  ch ron ic  i n t a k e s  (AICS) are based upon a 

l i f e t i m e  exposure,  i t  i s  genera l ly  assumed t h a t  a n y  ch ron ic  exposure,  r ega rd le s s  of t h e  
durat ion,  might  po ten t ia l ly  result i n  adve r se  effects if t h e  h e a l t h  c r i t e r ion  is 

exceeded .  The re fo re ,  t h e  assessment  of noncarc inogenic  risk for  t h e  chi ld  is ca r r i ed  

o u t  s epa ra t e ly  f r o m ,  and is n o t  addi t ive  to, t h e  a s ses smen t  f o r  t h e  adult. 

T h e  d i f f e rences  in  methodology used i n  assessing noncarc inogenic  and  ca rc inogen ic  
r isk a r e  based on t h e  assumpt ions  t h a t  noncarcinogenic  hea l th  e f f e c t s  are threshold  

phenomena,  whereas  ca rc inogen ic  r isk is not. This  approach  for eva lua t ing  

carc inogenic  risk conserva t ive ly  a s sumes  t h a t  f o r  a carc inogen ,  exposure  to e v e n  a 

smal l  number  of molecules  (possibly even  a s ingle  molecule)  migh t  po ten t ia l ly  c a u s e  
ce l lu la r  changes  t h a t  c a n  resu l t  i n  cancer. For noncarcinogens,  however ,  t h e  

assumption i s  m a d e  t h a t  a threshold level  of i n t ake  must  be exceeded  be fo re  t h e  
poten t ia l  exists f o r  adverse  h e a l t h  e f fec ts .  AICs  are recommended thresholds  which 

should n o t  be exceeded  (Rockwell In te rna t iona l ,  1988b). 

Compar ison  to O t h e r  Risks  

All human ac t iv i t i e s  a r e  assoc ia ted  wi th  s o m e  degree  of risk. For t h e  sake  of 
perspec t ive ,  t h e  risk of d e a t h  a s soc ia t ed  with var ious  occupat ions,  personal  habi ts ,  
l i fes tyles ,  and a c c i d e n t s  a r e  presented  i n  F igure  8-1. 
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Figure B-1 
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APPENDIX C - SOURCE CONCENTRATIONS 

T h e  e s t ima t ion  of t h e  r e l ease  source t e r m  (see  Appendix A) r equ i r e s  a n  e s t i m a t e d  

liquid concent ra t ion .  T h e  liquids for t r e a t m e n t  are co l l ec t ed  f r o m  t h r e e  p r imary  

sources: t h e  collected liquid f r o m  t h e  881 Building foot ing  drain,  t h e  newly-installed 

f r ench  drain,  and  t h e  sou rce  well (sample well 9-74). T h e  a v e r a g e  concen t r a t ions  

assumed f o r  e a c h  source  are shown i n  Tab le  B-1. T h e  concen t r a t ions  f o r  t h e  sou rce  

well a r e  t h e  maximum concen t r a t ions  of t h e  ind ica tor  c h e m i c a l s  in  t h e  alluvial 

g roundwater  as found i n  Tab le  4-1 of Appendix1  of t h e  FS. T h e  a v e r a g e  alluvial 

g roundwater  concen t r a t ions  f rom t h e  s a m e  t a b l e  w e r e  used f o r  t h e  concen t r a t ions  of 
t h e  w a t e r  f r o m  t h e  f r ench  drain. T h e  concen t r a t ions  of  VOCs repor t ed  i n  t h e  881 

Building foo t ing  dra in  have  been  insignif icant  compared  to o t h e r  sources ,  so all t h e  
VOC concen t r a t ions  fo r  t h a t  sou rce  a r e  assumed to be zero. T h e  a v e r a g e  co l l ec t ed  

concen t r a t ions  were  e s t i m a t e d  using a weighted  ave rag ing  technique  f o r  e a c h  VOC: 

Avg. Conc.  - - 1 (individual sou rce  conc. x sou rce  f low)  

1 individual source  f l o w  

For t h e  a v e r a g e  processing liquid, t h e  individual sou rce  f lows  used w e r e  t h e  e x p e c t e d ,  

long-term design f lows  used in  t h e  FS. T h e  concen t r a t ions  used i n  t h e  emergency  

a s ses smen t  were  ca l cu la t ed  using t h e  higher f l o w s  e x p e c t e d  when t h e  liquid co l lec t ing  

is ini t ia ted.  T h e  minimal 881 Building foo t ing  dra in  volumes  were  used i n  both  cases 
to  minimize t h e  di lut ion of t h e  o t h e r  liquids col lected.  

T h e  VOC re l ease  r a t e  f rom t h e  ven ted  inf luent  t anks  was e s t i m a t e d  assuming t h e  

t a n k s  to be  par t ia l ly  filled with t h e  a v e r a g e  processing liquid shown i n  Tab le  B-1 and 
t h a t  t h e  vapors  in  t h e  g a s  space above  t h e  liquid have  r eached  equilibrium. I t  is 

assumed t h a t  t h e  vapors  a r e  displaced as liquid i s  added  to t h e  t a n k  a t  t h e  max imum 

design f low of 8 gpm wi th  n o  liquids being removed f o r  processing. 

T h e  ca lcu la t ion  of t h e  VOC vapors  i n  t h e  in f luen t  t a n k s  was  m a d e  using Raoul t ' s  L a w  
(Henley, 1959): 

PA ' A ~ A  
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where: = par t i a l  pressure of compound A above  t h e  solut ion PA 

xA = mole  f r a c t i o n  of A in  solut ion 

PA = vapor  pressure  of pure A at t h e  t e m p e r a t u r e  of t h e  
solut ion 

T h e  fol lowing assumpt ions  were  m a d e  

1) A t  t h e  low concen t r a t ions  
if t h e y  a r e  in solution. 

n t h e  appl ica t ion  of Raoul t ' s  Law: 

nvolved, e v e n  normally immisc ib le  liquids act as 

2) A t  t h e  v e r y  low concen t r a t ions  involved, e a c h  VOC acts as if i t  were  t h e  

only compound in  solution. 

Vapor pressure t ab le s  fo r  t h e  VOCs provide t h e  boiling poin t  t e m p e r a t u r e s  at spec i f i c  

pressures. T h e  fol lowing equat ion  (der ived f r o m  t h e  relat ionship of vapor  pressure  and  

t e m p e r a t u r e  log P = A - (B/T) (Pe r ry  and  Green ,  1984)) w a s  used to in t e rpo la t e  t h e  
d a t a  on t h e s e  t a b l e s  to g e t  vapor pressure at a given t e m p e r a t u r e  (21' C). 

where: P = vapor  pressure of i n t e r e s t  

T = t e m p e r a t u r e  of i n t e r e s t  

= vapor  pressure at t e m p e r a t u r e  T i  'i 

(from published tables). 

Tab le  B-2 shows t h e  d a t a  used to c a l c u l a t e  t h e  vapor  concen t r a t ions  as well as t h e  

i n t e r m e d i a t e  r e su l t s  ob ta ined  in  t h e  ca lcu la t ion  of t hose  concent ra t ions .  
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APPENDIX D - RISKS FROM EXPOSURES DURING INSTALLATION 

Risks From Dermal Exposure During Drain Installation 

I Soil-borne organic chemical concentration 

Bis(2-ethyl hexy1)ph t halate: 

AverageL (used in chronic exposures) 

Maximum (used in a c u t e  exposures) 

Exposure period: 5 days/week for 12 weeks 
3 Exposure dermal  area 

Total  body sur face  a r e a  18,000 c m 2  

Percent  body sur face  for: a r m s  and hands 18% 
lower legs and feet 18% 
head and neck 9% 

2 
Assumed exposed skin surface 8,100 c m  

C x A x  S x F x 

M 

kg/mg u =  

where: U = Daily uptake of contaminant through t h e  skin 

C = Concentration of contaminant in t h e  soil (Cig/kg) 

A 

S = Exposedskinsurface = 8,100cm 

F = Fraction of contaminant absorbed through skin = 0.07 

M = Body mass of adul t  = 70 kg 

2 = Amount of soil adhering to skin = 1.5 mg/cm /day 
2 
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Carcinogenic Risk 

Risk Factor  

Exposure Duration 
Ad j ust m ent  

Carcinogenic Risk 

Non-car cinogenic 

3.3 E-5 mg/kg/day 

8.8 E-5 mg/kg/day 

U x Risk Factor  x Exposure Duration Adjustment 
avg 

duration of exposure 
average l i fe t ime 

60 
70 x 365 

2.35 E-3 

5.3 E-11 

Acceptable Chronic Intake (AIC) 4 = 2.00 E-2 mg/kg/day 

Rat io  of Umax to AIC = 4.40 E-3 

1 Unless otherwise identified, all d a t a  and analysis methods are obtained f rom 
(Rockwell International, 1988b). 

2 During calculation of averages,  when results were less than t h e  minimum 
detec tab le  levels of analysis, a value of 1/2 t h e  minimum detec tab le  level  was 
used. 

3 Shleien, 1984. 

4 See Appendix 8, Specific Risk Estimation Terms. 
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Exposures To Uranium From Excavation Of Localized Radioactive Contamination 

Effective air contamination levels can be calculated from the following equation: 

CA = 

where: 

Cs X Ld X K 

Effective air contamination (pC 1 

Average soil concentration (pCi/gm) 

Average airborne dust loading (mg/cubic meter) 

Units conversion factor 

3 gm - m 
mg - ml 

This may be solved for Cs: 

cs = 
.. 

Ld X K 

1 -10 pCi/ml (the Maximum Permissible Concentration If CA is set at 1 x 10 
for occupational exposures to insoluble uranium 234, 235, or 238) and Ld is 

set at 10 mg/m (the OSHA limit for nuisance dusts), t h e n  

2 

3 

C, = 0.01 pCi/gm = lO,OOOpCi/gm 

The most conservative dispersion factor (leading to the highest offsite 

concentrations) used for the 881 Hillside area is 1.5 x sec/m at 1 
3 meter per second wind speed. A t  that wind speed, to maintain a 10 mg/m 

dust loading over a cross-sectional area four meters high and ten meters 

3 
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4 long The air 

concentration of the closest offsite location is calculated by the following 

equation: 

would require generating dust at the rate of 400 mg/sec. 

cA = S x C s x X / Q x K  

where CA, Cs, and K are as before, 

S = Source term or rate of dust generation (mg/sec) 

3 X/Q = dispersion factor (sec/m 

if Cs = 0.01 pCi/gm 

3 X/Q = 1.5 x sec/m 

K =  3  IO-^ gm - m 
mg - ml 

t h e n  CA = 6 x pCi/ml 

The Maximum Permissible Concentration in air in unrestricted areas for 

insoluble uranium 234 or 235 is 4 x uCi/ml 3 and for uranium 238 is 5 
x IO-’* “Ci/ml 3 

1 Code of Federal Regulations, Title 10, Part 20, Appendix B, Table I ,  Column 1. 

2 All calculations assume insoluble rather than soluble uranium since any soluble 
forms would have been removed from the soil surface by natural processes. 

3 Code of Federal Regulations, Title 10, Part 20, Appendix 8, Table 11, Column I. 

4 This cross-sectional area was chosen as a conservative estimate of the largest 
dust cloud likely to be stirred up during an excavation as considered here. 
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